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An important ftstnre of usefiilnfM 
« London Joonul of Aits and Sdeneei," has noqiK*- 
tionabtj- ariaen, from the &ct. Out evbkt ixtkntios Ibr 
which s patent has b^n gnated and ^)edfied in 'RiigfaiM*^ 
is to he found faitbfiiDy reported in its paga ; not cxicdjr 
io ehronotf^cal oider, for that, from varions eanses, vould 
have been impracticable, bat complete from 
up to stated periods. 

With this professed object, the "London Journal 
Arts'* commenced in the beginning of the year 1820j 
literally fiilfiHed its pledge up to the year 1830, when 
series of twenty-three volumes closed, with the reports 
all patented inventions up to that time. When the pre; 
conjotned series of the " London Journal and Repertory of 
Arts, Sciences, and Manufactures," commenced, tokiug up 
and proceeding with the same plan of reporting all new 
patents. 
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No. LXXIX. 

D Miles Berkt, o/^ CG, Chancery-lane, in the county 

of Middlesex, patent agent and mechanical draftsman, 

I fvr certain improvements in machinery or apparatus for 

I forming staves for barrels, casks, and other purposes. — 

\ [Sealed 13th July, 1836.] 

improvementa in machinery or apparatus for 

ning staves for LarrelB, casks, and other purposes, are 

ined for cutting out and shaping such staves from a 

jlid piece or block of timber, in a more expeditious and 

ttfcet manner than has heretofore been effected by ma- 

inery. They apply to the several operations, firstly, of 

Btting off or severing in cur%'ed shapes the requisite 

■ieknesses from the block to form the staves ; secondly, 

■ beveUing and properly shaping the edges of such por- 

s, or staves, iu order that they may fit accurately 

ither at the junctions, when combined to form a cask ; 
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2 Recent Patents. 

andj tliirtUy, in dressing or finishing, and shaping the outer 
surfaces of such staves, to suit the proper rounded form 
of the barrel when completed, 

Tlie improvements are embodied in what may be con- 
sidered three distinct machines, although the requisite 
parts for performing two or more of the operations may be 
united in one framing, if considered desirable, as iviU be 
shown in the accompanying drawings, 

The piece of wood to be operated upon, is first rendered 
or prepared by sawing or otherwise, and brought to a 
proper parallel and equal thickness to suit the proposed 
width of the stave ; the breadth of the block being in ac- 
cordance with the proposed length of the stave ; and it is 
to be understood that tlie fibres of the wood ai-e to he 
kept as nearly as possible m the longitudinal direction of 
the stave. 

In Plate I., fig, 1, is a plan or horizontal view of one 
of these improved machines, for cutting oif or severing the 
requisite portions to form the staves ; the platform or car- 
riage which contains the timber being just about to start, 
and bring the block under the operatiou of the saw to cut 
off a stave ; fig, 2, is a front elevation, with the block of 
timber shown in its proper situation ; and fig, 3, is a simi- 
lar \iew to fig, 2, the sUding carriage on which the block 
of timber is placed being removed to expose tlie parts 
below ; fig, 4, is a plan view of the timber carriage or 
platform detached from the machine; the parts being 
shown in a different position to fig, 1, that is, with the 
sUding lever clamps opened, and drawn back ready to take 
a fresh hold of the block, as will be hereafter explained; the 
cross beam of the cai-riage being removed to expose the parts 
beneath ; «, a, a, is the frameworJc and standards of the 
machine, which may be conatnicted of wood or metal in 
any convenient manner ; b, h, is the carriage and platform 
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upon which the block of timber is placed ; c, c, are the 
JSun-ed guides or beds upon which the carriage travels (in 
tlie direction of the arrows), as the portions intended to 
l(brm the staves are severed Irom the block by the circular 
saw d, which is made concave on its side next the bloclt, 
'Ind convex on the other, so as to suit the curve or bilge 
W the stave ; but it should be parallel in thickness, or 
nearly so. The saw is mounted on the end of the shaft 
<tfr axle e, turning in proper bearings in the framework, 
and is put in rapid rotary motion by a band passed from 
b steam engine, or other first mover, to the rigger/". The 
carriage is actuated by an endless band g, passed round a 
<tofflall pulley on the axle e, and over guide pulleys to the 
itigger A, moimted on the end of the shaft i, which turns 
-In a proper bearing in the framework at its outer end, and 
'tet the opposite extremity in a bearing mounted on the 
Jtocking lever k ; the fulcriun of this rocking lever being in 
the centre pins of the cross bar 1, to which it is attached. 

This shaft i, carries an endless screw or worm m, which 
takes into a toothed rack ji, moimted on the under side of 
the carnage, and thereby causes it to travel progressively 
in the direction of the arrows, until a stave has been 
severed from the block. When this has been done, the 
endless screw is thrown out of gear with the rack, and the 
carriage is allowed immediately to run back to its first 
position (as shown in fig. 2), which it is caused to do by a 
weight suspended from a cord o, passed over a pulley, and 
attached to the carriage. The endless screw is kept in 
gear with the rack n, by a projecting shed or piece ^, on 
the sHdingbar q, the shed being held down by a projecting 
spring catch r, on the framework. The sliding bar q, is 
attached to the rocking le\'er k, by screws and slots, so as 
to allow it to slide freely in the direction of its length. 

The block of timber is placed upon the carriage, resting 



I 
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4 Recent Palentt. 

upon the cross rails s, s, its ioner edge projecffiig^ 
from the carriage a sufficient distance, so that the saw rf, 
may, in the first instance, cut off a sufficient quantity, with- 
out wasting more of the timber than necessary, to give the 
proper curved or bilged form to the outer surface of the 
stave next to be severed from the block ; care being taken, 
in the first instance, to place the timber in its proper 
position upon tlie platform : ^, is a giude pin or stop, 
against which one edge of the timber ia placed, to assist in 
adjusting its position. The block is held on the carriage 
by the weighted lever clamp if, which is raised to admit 
of the timber being pLiced upon the cross rails. 

Iliia lever clamp is mounted, so as to turn fi*eely on a 
joint in an adjustable bearing on the cross beamii, of the 
carriage. It has at its fulcrum end a cam or cxirved arm, 
which acts upon a spring piece w, furnished with claws or 
teeth, which arc pressed into the block when forced down 
by the lever clamp, and thereby holds it firmly. 

The machine being put into operation, it continues to cut 
off the required portions for the staves, and feed in or shifl 
the timber forward, each time the carriage and platform 
returns after a stave has been cut off. This is effected in 
the following manner: — On the piece of timber being 
placed upon the carriage in the position shown by the 
dotted Unes a, a, in fig. 1, and secured bythe lever clamp, 
the endless screw m, ia thrown into gear with the rack 
n, by first pushing aud then depressing the handle of the 
sliding bar q, which will mo\'e the study;, fi-om the upper 
side of the spring catch r; a spring attached to the bar 
returning it, aud bringing the stud imder the catch : this 
movement will raise the other end of the rocking lever, 
and keep the worm and rack in gear. On this being done, 
the carriage with the timber will immediately begin to 
travel along the guide beds c, c, and bring the timber 
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under the nperation of the saw d; the carriage continuinf^ 
to travel in the dircrtion of the arrow until the stave is 
severed from the timber. At this time the stop piece ,v, 
on the under side of the carriage, comes in contact vith 
another stop piece y, on the sliding bar q, whereby the 
stud p, on the sliding bar will be withdrawn and disen- 
gaged from the catch r, when a spring z, placed on the 
under side of the carriage, ^v■iU immediately depress this 
end of the rocking lever k, and throw the endless screw in, 
■ out of gear with the rack «; and the carriage \ri!l be free 
to he run back into the position shown in fig. 1, which it 
will be caused to do by the weight of the cord o. 

The stud of the lever clamp w, as the carriage nms 
back, passes up the inclined plane .t,* whereby its longer 
end is raised, and the timber released from the pressure] 
the inclined plane 15, being connected by a joint to its 
standard 16, so as to allow of the stud passing under it as 
the carriage travels the reverse way. 

The timber must noiv be moved inward, the proper dis- 
tance for another stave, by the feeding apparatus, which I 
shall describe : 1, 1, are sliding lever clamps, jilaced one on 
each side of the carriage, and held in their proper situa- 
tions by screws and slots ; they are furnished with claws 
or clamps formed on their inner ends, and have a parallel 
and longitudinal sliding motion given to them, as well as 
an opening and closing movement to the claws or clamps, 
by the following means : the sliding lever chimps arc con- 
nected by joints to the bars 2, 3, which are also jointed 
at their other extremities, to the inner end of the centre 
lc%-er 3 ; and as the outer end of this lever is moved from 
side to side, governed by its pin 25, sliding in the parallel 
Blot 26^ during the travelling of the carriage, the claws or 
clamps of the sliding levers 1, 1, are brought nearer to or 
finther from each other, and are thereby made to take fast 
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hoia of the block, in order to cany it fi*ward a pn^fr 
distance, and then release it, for the purpose of taking fresh 
hold, and so on. The carrj-ing in of the plank or feeding, 
is effected by the T-shaped lever 4, havmp its fulcrum on 
the pill 5. Tile end of one of the aiins of this lever is 
connected by a pin and slot joint to the right hand lever 
clamp, the other end being connected by a knuckle joint 
to another lever G, having its fulcrum at ?> and its reverse 
end connected by a pin and slot joint to the left hand lever 
cianip. The third or outer ann of the lever is acted upon 
by a stop piece, fixed on to the framework, and is thereby 
caused (as the carriage returns) to act upon the clamp 
levers, and make them caiTy forward the block. These 
two movements of the lever clamps are effected in the fol- 
lowing manner :— 

Suppose the carriage to have proceeded in the direction 
of the an-ow, and the saw has nearly cut otf a stave, the 
end of the centre lever 3, will have come in contact with 
the upper end of the weighted atop lever 8, which is forced 
toM'ards the left hand by the weight and cord S) ; and as 
the carriage continues to move towards the right hand, the 
stop lever 8, will an-est the progress of the end uf the centre 
lever 3, as the carriage travels past, and cause it to draw 
the clamps together at its inner end by means ol'the con- 
nexions, and thereby cause them to close upon the block ; 
and when they have taken a sufficiently firm hold, the stop 
lever 8, will give way. The end of the centre lever is 
retained in this position by a pall or tooth on its imdcr 
side, taking into the teeth of a rack 10, formed on the 
upper side of the lever 11 ; which lever has its fulcrum at 
one end in the pin 12, the other end being held up toward 
the centre lever by A spring 13: On tbe carriage nearly 
finishing its motion towards the right hand, that is, as soon 
as the stave is cut off, the adjustable stop x, on the under 
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side of the cairiage, comes into contact with the catch 
piece y, on the bar g ; uud by sliding that bar lon|;ttu(U- 
nally, di-aws the catch p, from under the spring catch r, 
when the spring z, on the untlerside of the carriage, wiil 
dejiress this end of the rocking lever k, and draw the end? 
less worm out of gear ivith the rack n. The carriage vriU 
DOW be made to run quickly back by the weight on the 
cord o, and the stud of the lever clamp d, will now come 
m contact with the inclijied plane 15, by which it wJU be 
raised, and the timber freed from the pressure. At this 
time, the outer arm of the T-lcver comes in contact with 
the fixed stop piece 17, of the ii-amework, and the anji of 
this lever is thereby arrested, which causes its other arms, 
by their connexion with the slidinjj lever clamps, to force 
them forwai'd, and carry witii them the timber, the proper 
distance for the thickness of a stave. When this is done* 
the stud of the lever clamp 0, has passed away from the 
upper aide of the inclined plane 15, and the weighted end 
(tf the le\"er clamp u, has fallen down, and has again firmly 
secured the block. At this time, the projecting stop piece 
at, on the underside of the carriage, comes into contact 
with the spring catch r, of the framework, and forcing it 
bock, releases the projecting stud p, of the shding bar y, 
by which means the lever is freed, and the spring j, of thfe 
carriage immediately forces this end of the rocking lever 
down, and raises the other end, which brings the endles% 
screw into gear ^cith the rack, when the carriage again 
be^s to move in the direction of the arrows. The stud 
of the lever clamp w, passing under the Incluied plane 15, 
which is jointed to Its standard IG, thereby allowing it to 
be raised, so as to permit the stud to pass, when it falls 
into its former position, to receive the stud on its upper 
Bide on the return of the carriage. And as the carriage 
progresses, the stud 18, of the lever 11, comes in contact 
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with the under eide of the inclined plane of the trip lever 
19j which is mounted on a pin joint on the side of the 
framework. By these means, the stud 18, and lever 11, 
will be depressed, which will withdraw the teeth of the 
rack 10, from the pall or catch of the centre lever 3, and 
leaves it free to be moved back again ; and the clamps 
opened by the spring 20, connected at one end to the 
centre lever, and at the other to the frame of the carriage. 
The lever clamps are thereby opened for the piupoae of 
releasing the timber, when thej' are drawn back ready to 
take hold of another part of the timber, by the springs 21, 
21, at their sides connected by pins to the levers, and to 
the frame of the carriage ; the distance they are brought 
back being according to the thickness of the sttive, which 
is determined by tlie adjusting screw 22, on the right hand 
sliding lever clamp, and the stop piece 23, on the frame of 
the carriage. The progress of the carriage continuing, the 
end of the centre lever again comes in contact with the 
weighted stop lever 8, when the lever clamps are made to 
take a fresh hold on the timber; and the other parts will go 
through the same motion as before described, continually 
cuttuig off a fresh portion, to form a stave, until the timber 
is used up, when the caniage must be stupped, andafresh 
piece of timber introduced. 

In concluding the description of this machine, I would 
remark, that the cross beam of the carriage is made adjust- 
able by screws and nuts upon the vertical standard sup- 
porting it, in order that tlie lever clamp may be made to 
press with proper force upon pieces of timber of different 
thickness, and that the curve of the guide Iteds of the car- 
riage should be the segment of a circle, or nearly so, and 
adapted to suit the intended bilge of the stave or cask. 

Also, I would remark, that there may be a revolving fan 
or blower 22, and proper guides orpartitions placed in con- 
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nexioQ with the macliine under the saw, 
off the sawdust in one direction. 

The next operation I shall describe, wiU be that of bevel- 
ling and properly shaping the edges of the now cut staves, 
that is, giATng them the required " head rake ;" a narrowing 
form from the centres toward the ends, which is also 
effected hy a circular saw : the mechanism for performing 
which is exhibited in the several figures in sheet 2, of the 
accompanying drawings, and is mounted in conjunction 
with the machinery for rounding and shaping the outer 
surface of the staves in one framework. ■ . 

Fig. I*, is a plan or horizontal view of this double ma- 
chine; the mechanism for bevelling and shaping the edges 
being situated on one side of the framework, and that for 
rounding the outer surface on the other side. Fig. 2*, is a 
side elevation of the machine, taken ou that side next the 
rounding machinery; and fig. 3*, is a transverse section^ 
taken through both machines, in the direction of the dotted 
line a, b, in fig. !:«,«, is the framework and standards of 
the machinery ; b, the platform, or carriage, upon which a 
number of unfinished staves are placed, the carriage tra- 
velling along the curved bed or rail c. The staves are 
placed on the carriage, with their outer or bilging side 
downwards, and are held finnly therein by a lever clamp d, 
mounted in the adjustable cross beam e, of the cairiage. 
The lever acts upon the spring piece^ as in the former 
instance ; but the teeth, or claws, are dispensed with. The 
staves are sustained in the carriage by their ends resting 
on projecting ribs, being pressed downwards in the middle, 
the crosses are cut to nearly the required bevel and head 
rake, the staves being bent into the form (or nearly so) 
they will he when hooped together : ff, is the cu-cular saw, 
which in this instance is of the ordinary construction, and 

mounted on the m^ driving shaft h, which tuma 
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rapidly in proper bearings in tlic framework, and is setW 
a slight angle nith the horizon, to give, in conjunction 
%ith the adJTistable position of the carriage liereafter de- 
scribed, the proper bevel to the edge of the stave. Motion 
is communicated to the ittain shaft h, by a band passed 
Trom any first mover to the rigger i, which gives motion to 
the saw g, and through an endless band k, passing over 
guide pulleys to the rigger /, on the end of the shaft m, 
carrying an endless worm or screw n, as in the former 
machine. The shaft m, is mounted at its miter end in ft 
proper bearing in the framing, its other extremity turning 
In a bearing on the end of the lever o, having its fulcrum 
in the side ftatne ; which lever acts in conjunction with a 
spring catch p, by which the endless screw ie thrown into 
or out of gear, with a rack q, placed on the underside of 
the carriage, as before : )■, is a spring adapted to the shaft, 
tending to keep it pressed down with the endless worm 
when thrown out of gear, the spring catch p, keeping it in 
gear when the carriage is in operation. The carriage is 
placed on the framovork, with its inner edge resting on 
the curved giude bed, or rail c ; and its other or outer edge 
is supported by the adjustable tail piece ff, which wotks in 
a groove /, in the framework. By inspecting fig, 3*, it will 
be seen that by means of this adjustable tail piece s, the 
platform, or carriage, with the staves, can be set at any 
required angle to the horizouj that is, with the inner edges 
of the staves inclming over towards the circular saw ; and 
by these means, and also the iticlined position of the axis 
of the saw, the edges of the states are cut to any required 
bevel. At the same time, from the curved or bilged form 
of the sta-\ eS and their jjosition in the carriage, the proper 
head rake or nan'owing towards the ends is given to them, 
thereby producing staves nearly of the proper shape for 
|nrtting tc^ethrt and forming a cask, for they will thereto 
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Ik prepared nearly ready for the cockier, and w31 requini 
but little adjusting or Bnislung by hand. 

The operation of this meebanisni is as followe : — the car- 
{ia^ being situated at one end of the machine, as shon-o ii| 
fifi* ^*i and the narm and rack out of gear, a proper aum- 
ber of unfinii^ed staves arc placed on the carri-tge with their 
bilged or outer sides do^cnwards, their edges being pressed 
in coutapt with the guide stops u, u, fixed on the frame- 
work ; the handle of the kver clamp d, \'i then n^o^'ed over 
to the other side and depressed, uhen the staves will be 
IfeM firmly in the carriage. The attendant then throws 
the worm and rack into gear, by depressing the outer end 
(ff the lever o : this will raise the end of the shaft m, and 
bring the worm into gear with the rack, in which positloQ 
it will be lield by Uic spring catch p. The carriage will 
now immediately begin to move in the direction of the 
^rrow, bringing the sta\t8 under the operation of the saw, 
-irh^n the superfluous parts will be cut off; und ok sooa as 
this is eSected, the projecting stud or stop piece v, on the 
side of the carriage, comes into contact with the upper end 
of the spring catch p, which will thereby withdraw the 
catch from the end of the lever o, and consequently release 
it. The spring )■, of the shaft »j, will then depress the 
TTorm, and draiv it out of gear with the rack ; and the 
progress of the caniage will he stopped, when it may be 
l^tumed to Its former position by hand or a weight, as in 
the first machine. The end of the lever clamp d, is then 
to be raised and turned over, when the staves will be 
released: they are then to he removed and reversed in 
tbp carriage, and their other edges brought to under the 
operation of the saw, as above described. 

I shall now proceed to explain the mechanism for shap- 
ing or rounding off the outer suiface of the stages, to suit 
the rounded form of the cMsks or barrels. A number of 
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tlie staves are brought to this machiiie, and placed upc 
a platform between guides with their outer or bilged sur- 
Cices upwards, and are severallj- carried by means of an 
endless chain furnished with claws under the operation of 
a series of rapidly revohing cutters or adzes, which remove 
the superfluous portions of the edges of the staves, and 
fth^e them to suit the outer or rounded tbrm of the barrel ; 
the platform with the staves being brought up to the 
action of the revolving cutters by weighted levers. 

A, A, is the platform, upon one end of which the staves 
B, a, are placed between the upright guides c, c, c, as shown 
in figs. 2*3 and 3*, the other end of the platform being used 
for the delivering thereof. This platform is attached to 
strong l^s D, moving vertically between proper guides on 
the ends of the frame, or by screws and slots connesioi 
Tlie platform with the staves is supported upon the shoi 
ends of two weighted levers e, e, having their fulcrums in *■ 
the framework, and carrying heavy weights f, f, at their other 
extremities; g, g, g, are the revohing adzes or cutters, se- 
c ired to discs h, h, mounted on the shaft i ; which shaft 
turns in proper plummer boxes or bearings in the metal 
fraiiingK,K, fixed on to the framework of the machine. The 
cjtters and shafVarepnt in rapid motion by a band or strap 
passed from the pulley or rigger l, (on the main drawing 
shaft z,) to another rigger n, on the end of the shatl i : 
N, N, is the endless chain, moving in a guide groove on the 
upper side of the platform ; its claws or hooks projecting 
up through the groove, so as to take hold of the staves, as 
s'lown in figs. I*, and 3*. The chain is passed over proper 
guide pulleys in the platform at one end of the machine, 
and over the toothed cajTying or spur, pulley o, at the 
other end of the machine. The chain carries two or more 
hooks or claws p, which take hold of the staves, and bring _ 
them under the operation of the rotatory cutters ; the c 
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being put in motion in the following manner: — o, is an 
endless band passed from a small rigger or pulley on the 
end of the shaft r, and over the pulley b, mounted, but 
turning loosely on a centre pin or stud fixed in the frame- 
work, and carrying another smaller pulley s, on its boss ; 
from whence another endless band passes to the other 
Jnilley t, also turning loosely on a projecting centre stud or 
pin, and carrying a small toothed wheel u, which takes into 
file larger toothed wheel v, on the end of the axle of the 
spur pinion o, of the endless chain. 

"The staves being placed in the machine, as shown la 
fig. 2*, the hooks or claws of the endless chain come in con- 
tact with the ends of the undermost stave of the pile, and 
cany it forward. It is then brought under the operation 
of the cutters which takes off the superfluous parts of the 
outer surface of the staves ; and when that is done, they are 
dehvered in a nearly finished state from the opposite end 
of the platform ; w, w, are spring guides, which serve to 
BBsist in conducting the staves properly under the operation 
of the cutters ; and x, x, are retarding springs, which re- 
ceive the stave, and prevent it being dragged out of the 
machine by the cutters ; this may also be accomplished by 
-weighted friction rollers pressing upon the staves, if thought 
desirable ; Y, Y, are studs or pins placed on the legs D, of 
Uie platform, which prevent the staves being carried up 
too near the rotatory cutters. 

Having now described the construction and operation of 
these several machines, I wish it to be imderstood that I 
clo not intend to confine myself to the precise form or 
dimensions of the parts herein shown, as they must be 
varied to suit staves of different sizes, and adapted for differ- 
ent shaped barrels, pipesj or hogsheads, and also, in some 
ineaaure, to the nature of the wood to be operated upon. 
And I do not mean to claim any of the working parts 
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Geparate, as some of theni may have been before useil | 
Buch or similar purposes : but 1 cltuin as tbe essential feji- 
tures of these improvements, firstly, the arrangement or 
construction and adaptatiou of the macbinerj- //si abov^ 
desciibed, for tutting off cur\'ed or bulging portions fron^ * 
piece of timber, to produce staves, by means of a circular 
concave-convex saw, adapted to a carriage, or pUtformi 
Cflrrj'ing tbe timber, and travelling upon curved beds or 
guide rails, and having a proper feeding apparatus, and 
mechanism for throwing the machine in and out of gear, 
and runnjug the carriage fornai-ds and badiwards during 
such operation, however the dri^ng may be cftljcted, or 
the foiTus of the framework varied: secondly, the machinery 
second above described, for shaping the sides of the staves 
to the proper curve or head rake, and bevelUiig their edges 
by means of the platform, or carriage, tra\-elUng upon rails 
placed at an incKnation to the horizon, and adapted to a 
circular saw ; the axis of which may, if desired, be at an 
inclination to the horizon, for the purjiose of cutting the 
edges of the staves at the required angle, or bevel ; and, 
at the same time (from the bent or biUged form of the 
slaves placed upon the carriage), the saw is made to give 
them the required shape, or " head rake," that is, reudering 
them nan-owcr at the ends than in tbe middle: and, thirdly, 
in the mechanism or apparatus IMrcl above described, by 
which the outer surfaces of the staves are brought under 
the operation of rapidly revolving cutters, or edges, which 
take off the superfluous parts, bringing them to accord with 
the rounded shape of the barrel when completed. — [InroHed 
ijt the Rolls Chapel Office, January, 1837.] 
SpecifioaCiuil diiiwn by Mi-tsi's. Newh'u and Berty, 
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> David Napisb rf the York-road, Lomdeth, in the 
county of Surrey, enyineer,/or his invention of itaprove~ 
menta in letter-presspriating. — [ScaleJ 18th April, 1837<] 

(IB invention consists in improvements Upon tivo diflei'- 
t kinds of letter-press printing machines; viz. first, that 
which is kiio\*ni by the name of flat-siiriilce printing 
; the type being laid upon one sm-face, and the 
jssion given by anotiier, by means of levers or other- 
Bccondly, in that kind whicli is known by the name of 
^AdHcal printing machines, having the type tixcd upon 
cylinder, and the impresaiou givtn by another, which 
IVes along with and against it. 

I the above methods of printing have been long 
'H, And in use ; and seeiog that I claiin no partioxilftr 
ingemeut or construction of these machines, either in 
' ot in part, save only those points which are the 
ttyect of this Patent, I have therefore- drawn and des- 
in this specification those parts only whiclt are 
' ttecessary to a full under standing of my invention. Plate II., 
flgs. 8, 9, and 10, illustrate the first part of my invention 
(the same letters denoting the same parts in each) ; the 
object of \vhich is to obtain fi-om the continuous revolving 
8haft A, a horizontal reciprocating action to the friskct 
frame b, and, at the same time, an inteiTal of rest at each 
rtid of its action, to allow time for the impression to be 
ftdcen, and for laying on the paper, &c. This is obtdncd 
\tj the compoimd excentric picee c, which 1 shall here- 
after denominate the guide c, of which fig. 9, is an ele- 
vation, and fig. 10, a section, the action of tthieh is fts 
follows, 

The gtiide c, being fixed upon the shaft a, Which relrolveS 
in the direction of the arrows with the Shding piece D, con- 
nected to the end of the lever E, aa shown in stection at fig, 
10) ttid ia««rt«d into the rirculer groove of thegtdiJe 0,iW 
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shown at different pointa in fig. 9, whilst the lever E, is 
connected with the fiisket &ame B, by levers, as shown at 
fig, 8. It is obvious, that as the guide c, revolves from its 
present position in fig. 8, that during the first half revolu- 
tion it will produce no action upon the lever E, the shding 
piece D, being then in the outer concentric groove f, and 
consequently the frisket frame B, will be at rest in its pre- 
sent position. But during the second half revolution, the 
action of the sliding piece d, in the excentric groove G, 
will bring the lever e, down to the dotted line H, and conse- 
quently the centre of the fiisket frame b, from i, to k, as 
shown by the dotted lines, which denote the vibration of the 
levers. The third half revolution will produce no action 
on the lever E, the shding piece d, being then in the inner 
concentric groove L, leaving the friaket frame b, at rest 
as before, but at the opposite end of its action ; and during 
these intervals of rest, the friaket frame n, being double, 
an impression mgy be given by the surface (or platen), re- 
presented at M, in any of* the ordinary ways, at one end, 
while a sheet is being laid on at the other. During the 
fourth half revolution of the guide c, the action of the 
shding piece d, in the excentric groove N, will bring the 
lever up again to its original position; and, in hke manner, 
the friaket frame b, to the point from whence it started, aa 
seen at fig. 8. 

Fig. 11, will serve to describe the second part of my in- 
vention, which is a greater facility in the process of printing. 
This I obtain simply by appropriating part of the periphery 
of the type cyhnder as a distributing surface for the ink, and 
increasing the inner bar of the impressing cylinder, thus 
enabling me to obtain several impressions from one type 
cyhnder ; a, represents a type cyhnder, which revolves in 
the direction of the arrows ; from b, to c, represents stereo- 
^pe plates ; d, d, d, &c. &c., impression cylinders with 
their inking rollers h ; the distributing surface may com- 
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'., and occupy more or lessofthetj-pe cj'luider A^ 
according to the number of impression cylinders o, in- 
tended to be used. 

The feeding roller f, which takes its ink in the common 
pay from the duct roller g, communicates the same in tw-o 
r three revolutions on the distributing surface at B, so 
lat each set of inking rollers h, h, h, &c. &c., will pass 
r the whole length of distributing surface e, before they 
ome into contact with the tyjje, there being one set of 
iking rollers h, for each impressing cylinder d. The paper 
jay be supplied and delivered in auy of the usual ways ; 
lat represented by tlie rollers i, tapes k, and hoards h, is 
Sopted by someof the most rapid machines atpresent in use. 

I may here again state, that I claim no particular ar- 
bigement or construction of these machines, either in the 
obole or in part, save only the points already described, 
bd which are as follows ; viz. first, in flat-surface printing 

ichines, I do claim as my invention, that pecuhar com- 
itioa of excentric and concentric guides which I have 
died the guide c, whereby I obtain from the shaft a, a 
Bciprocating action to the frisket frame n, and an interval 
f rest at each end of its action ; secondly, in cylindrical 
tinting machines, I do claim as my invention, the mode 
f appropriating a part of the periphery of the cylinder on 
'Mch the type (of whatever kind) are fixed as a distribut- 

5 surface for the ink, in combination with the increasing 
lie number of impression cylinders and their inking rollers, 
od BO to multiply impressions, as above described. — \_In- 
^lled in the Inrolmenl Office, October, 183?.] 

SpecUicalioii diB'n'u by Uic Piitciitei.'. 

^The above is a literal copy fiom the record, and tbe plate is a 
^ecimcn of the original drawing : it is to be regretted tliat so 
Dperfect a document slioiild liLive been Inrolled uf an inreatioa 
lid to possess coBsidcrable merit. — EtHTyn.] 
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kingdom of France, but tuno of LHeeatersqttare, Jn tJt» 
county of MiddUnex, getithmnn, for an improved w»- 
ttnution of the port abU tresaels tuedfor containing por- 
table ffos, and of the apparatut or maekinery n»ed fot 
compr easing tuck gatthtrem : and of apparatus ormecha- 
nisinfor regulating the issue or sufply of gas either from 
a portable vessel, or from fired pipes commimicattng with 
an ordinary gasometer, being a commuHicatioa from a 
foreigner residing abroad. — [Seakdl9th October, IBS?.} 

The specification commcDcc^ by obseiring, that it hasbccii 
usual to construct vessels for containing compressed gas, 
in a cylindrical fpmij iiith hemispherical ends; an^ Hiat 
in the event of sucb vessel exploding, the whole of 1(9 cpi^r 
tents was instantly thrown into the apartment. To oliyiatf; 
thisj it is now proposed to construct receptacles for cptj- 
taining portable gas, by combining several smaller vessels 
in one case, and causing them all to communicate, by 8(09^1 
pipes, with the burner; but sufficiently throttled ^t ^le 
9xit to prevent a very rapid discharge. 

In Plate II,, fig. 1, represents, in elevation, a clust^^ 
these vessels a, a, a, combined ; fig. 2, is a. top view of tjifi 
same, and fig. 3, a horizontal section ; the several ye^sfils 
being boiuid together by an hexagonal bracing of iron, ^h^ 
upper and lower ends of the vessels being made to CQfni^^- 
nicate with each other by bent pipes. Tlie ga^ to bp goqi- 
pressed into these vessels is forced in at the pipe 6, at 
bottom, by means of a forc-ing pump of the ordinary oon- 
stniction used at portable gas-works, the exit pipe c, beipg 
at top. 

By tbia construction of gas-holder, it will be perceived 
that should one of the vessels explode, the gas in the other 
vessels would require some time to escape, and, therefore. 
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seridus iDJiliy wnuld be pnxlucej bj- Hie rtjASfeiWit, 
as might be the case in the event of a lai^r vrfidrie 6F 
gas rending a vessel of larger dimensions. 

The improved apparatus employed for compreasing gas 
into receiving vessels is shown parUy in a prospertive viei* 
at fig. 4. and partly in sectioii ; the ibrce for producing thB 
required pressure bein|; intended fo be obtained Ijy heat 
ftppUed to the generating vessel, instead of adapting a force 
pomp as heretofore. The gcnefating veSsel or retott h, li 
boilt in a brick furnace 6, h. 

This generator or retort is oylindrical, and of wrought 
btm, made very strong, in order to resist internal pressure. 
■ A vessel f, containing oil, stands erect over one end of the 
retort, and oil is from thence let into the retort slowly by 
drops, through tHe stop cock. The gas generated in the 
retort escapes by the pipe d, and passes by another pipe c, 
td the reservoir f, whence it proceeds through a scrJc9 of 
pnpea g, g, g, to the several portable gas receivers H, A, H, 
j>)8ced upon a shelf above. The junctions of the pipes are 
all made particularly tight and strong, but capable of being 
readily detached when the vessels are sufficiently charged. 
The reservoir _^ is furnished with a barometrical tube t, and 
graduated scale, in order to indicate the pressure of the gas 
^ritldri, and also with a safety valve k, loaded according to 
tile required pressure. 

It is only necessary to add, that as the oil descends into 
the retort, the heat of the furnace will decompose it, dhd' 
generate the gas ; and as the [)rocess goes on, the ftrmacc 
being greatly raised in temperature, and the gas not having 
any escape, will accumulate and increase in density both in 
rte retort and in the reservoir/'; c'ensefiuently, irt that con- 
densed state, it will be forced into the receiving vessels' 
md become compressed in volume in those vessels 
without the assistance of a forcing pump ; and in order that 
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the pressure upon the oil in the veaael c, shall be the a 
both above and below, a pipe /, is carried round from the 
pipe d, into the upper part of the oil vessel. 

The apparatus for regulating the issue or supply of gas, 
either from a portable gas-holder or from an ordinary gas- 
ometer, is represented in different modifications at tigs. 5, 
6, and 7 : that apparatus shown at fig. 5, is a vertical sec- 
tion, designed for regulating the supply of the burner of a 
portable gas vessel; n, a, is a tight box of metal; b, la the 
pipe through which the gas passes from the gas-holder, 
wherein it is held in a condensed state. A small horizontal 
passage is made in the plate at c, for the gas to proceed 
through, having a very small aperture at its end, into 
which a piston ^-alve of steel or agate ia inserted. 

This piston valve is attached to the shorter ann of a lever 
rf, having a strong spiral spring e, at its reverse end, which 
keeps the long arm of the lever down, and consequently 
the valve raised, and the gas-way open. Above this, a gas- 
tight flexible diaphragm /J is extended across the box, and 
to the centre of it a disc ff, is attached, from which a per- 
pendicular rod extends, connected to the longer arm of the 
lever d. An apertm-e through the side of the box allows 
the gas to proceed by the pipe i, to the burner. 

When the gas, having passed through the valve and filled 
the chamber between the plate c, and the diaphragm /i is 
exerting a greater elastic force than is required for its 
Umited discharge at the pipe i, to the orifice of the burner, 
the diaphragm yj will be raised sufficiently to cause it to 
lift the longer arm of the lever d, and thereby to depress the 
valve at the end of its shorter arm, and partially to close 
the aperture through which the gas passed into the cham- 
ber. Thus the extent of opening of the valve is determined 
by the rising and falhng of the diaphragm, and conse- 
quently, when the gas exerts any undue pressure, its escape 
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ia restrained, and the pressing at the apertiu^e of the burner 
thereby regulated. 

Fig. 6, is a vertical section of an apparatus nearly the 
same in construction as that above described ; in fact, the 
only essential difference consists in tlie piston valve being 
placed horizontally, the lever d, and diaphragm f, acting 
•nearly in the same way as above described. 

The apparatus shown at fig. "], is designed as a regulator 
ibr the supply of gas at the ordinary pressure ; it is con- 
tuned in a close box, divided into upper and lower com- 
ipartments by a horizontal partition a, the lower chamber 
having a ^'ertical partition, which separates it into two 
compartments b, and c. A quantity of water is placed in 
the lower chambers b, and c, which has free communication 
■boax one to the other by an opening at bottom. 
. A float d, is placed upon the water in the chamber b, 
ikaving a rod carried up to one end of a lever e, mounted 
on a stationary fidcrum, the opposite end of wluch lever 
supports a conical I'alve f, acting in a conical aperture 
tlirough which the gas is intended to be dischaiged. 

Tlie gas is admitted into the upper chamber of the box 
,by a pipe g, and passes thence through the aperture of the 
■Valve _^ to the pipe leading to the burner; but in the event 
0f the gas exceeding the required pressure, its elastic force 
'will exert itself upon the surface of the water in the com- 
partment b, and cause a portion of the water to flow into 
the compartment c, by which means the float d, nill he 
made to descend and to draw down the end of the lever e,, 
raising the conical valve at its reverse end into the exit 
, aperture ; and hence, by partially closing the aperture, re- 
gulate the supply of gas to the quantity and force required. 

A small glass tube h, is placed on the side of the box, to 
the lieight of the water and consequent pressure of 
le gas within ; and a stop cock i, is also inserted into the 
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h6% fat the [lurjjose of enabling the gks to M0# ( 
through when the apparatus is set to work. 

" Having now described the several partsof the saidinven- 
tion, and the manner of carrying the same into effect, I do 
hereby declare that I restrict ftiy claim of exclusive privi- 
lege imder the aforesaid in part recited Letters Patent to 
the following particulars; that is to say, tirstly, to the com- 
bination of several small vessels into one compound vessel 
or apparatus, as applied to the construction of portable 
vessels or apparatus fot containing compressed gas, in the 
manner which I have hereinbefore described ; secondly, to 
the combination of parts constituting the apparatus which 
I have described in reference to tig, 4 ; thirdly, to the com- 
bination of a lever and valve rod connected with parts acted 
upon by the pressui* of gas within a regulator, lii thfe tnan- 
net described in reference to figs. 5, and 65 alld lastly, 
to the combination of parts constituting the appatatub 
which I have described as fig. J."~ [InroUed in the Roils 
Chapel O^ce, April, 1838.] 



w^^^ 



Tfe Goodwin ^^MiiitEr, of Lane Delph, in the pariSi 

fitoke-vpon-Trenl, in the county of Stqffbrd, poller, for 
Ids invenlion of certain improvemenls in o'l-namenliny of 
china, glass, and earthenware. — [Scaled l4th April, 
1835.] 

This invention ajipcars to us to possess but a very slight 
degree of novelty, the whole of the invention consisting in 
adding a httle gimi to the orcUnary composition at present 
in use among potters, and linown by the name of gold 
lustre, for gilding china and earthenware ; but for what 
purpose this ingredient is added, the specification doe»« 
idform us. 
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The Patentee states, that he takes six ouncea of pold and 
six grains of grain tin, and disaolvea the two metaU in one 
pound of nitro-imiriatic acid ; then, in another vessel, he 
put? two pounds of balsam of sulphur, and one jxiund of 
oil Qf turpentine, and mixes them ti>gether by means of a 
gentle heat. He then pours gradually the first mixture 
into the latter, stirring the two together, in order to bring 
tbem into perfect combination : he then thickens this mix- 
'ture, by adding boiled oil and gum until it arrives at the 
I proper consistency. 

^ith this material as an ink, he then transfers the de- 
■ign or pattern from the copper-plate or wood-block to a 
sheet of the paper, such as is commonly used for this pur- 
pose, and from the printed paper communicates thg 
design to the china or earthenware, which is then burnt 
aad burnished in the ordinary manner. 

In conclusion, the I'atentee states, that he does not 
claim any part of the process at present known and in use, 
nor any part of the process hereinbefore described, save 
and except the addition of the gum to the ingredients for 
making the gold lustre ; neither does he claim the trans- 
ferring of the pattern from the engraved plate to the china. 
— [inrolled iit the Inrolment Office, October, 18.J5.] 



JbKoBBBT CattijEjo/ Grove House, in Ike county of York, 
£«j., «Bd William Ghbaves 'Sobth, of the suburbs 
of Ike dty of York, gentleman, for their invention of an 
improvement in the construclion of fire engines. — [Sealed 

■ 4th December, 1832.] 

The object of the Patentees is to work fire-extinguishing 
engines by rotaiy power, instead of the reciprocating or 
pumping lever action by which they are usually actuated. 
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The Patentees are of opinion, that working 1 

power will greatiy facilitate the pumping operation, and 

considerably reduce manual labour. 

There does not appear to be any features of novelty in 
the internal construction of the pumps, air vessels, pipes, 
or valves, but merely some difference in their arrangementa, 
and the addition of toothed wheels and pinions worked by 
a winch or winches, and governed by a fly wheel. The 
whole of the mechanism is enclosed within a case suited 
to its shape, and is worked by one or two men on the 
outside. — [^Inrolled in the Petty Bag Office, June, 1833,] 
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To James Leman, of Lincoln's Inn-fields, in the cow^g 
of Middlesex, gentleman, for nn invention for maHng, 
mixing, compounding, improving, or altering of soap, 
being a communication from a foreigner residing abroad. 
I 4th June, 1835.] 



This invention is for making what the Patentee denomi- 
nates chlorated soap, which is effected by mixing or in- 
troducing with the saponaceous ingredients chlorate or 
oxymuriate of soda, or chlorate or oxymuriate of potash, 
or chlorate or oxymuriate of lime— or chlorine gas may be 
conveyed into and caused to mix with the saponaceous 
ingredients, if it be preferred to use the gas instead of the 
earthly chlorates ; or chlorated water may be used. 

The Patentee concludes his specification, by saying that 
he claims the introduction of chlorine into soap, in what- 
ever shape or way it may be used. — \InroUed in the Inrolz 
ment Office, December, 1835.] 
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' To Albxandek Beattie Shanklanb, of Lwerpoof-' 
street, in the city of London, gentleman, in consequence 
of a communication made to him by a foreigner residing 
abroad, for a new method of spinning flaa: and hemp by 
means of machinery. — [Sealed 13th April, 1832,] 

This is a peculiar constmotion of apparatus principally, 
if not entirely, designed for making ropes. The descrip- 
tion is extremely long, but yet might have been more 
explanatory ; as there are some essential features not suffi- 
ciently set out, and others considerably confused by erro- 
neous references and misnomers. 

As far as we have been able to understand it, a quantity 
of flax or hemp appears to be intended to be attached to, 
or bound round, a drum covered with wire cords. The 
surface of this drum is of an irregular curved form, though . | 
called a cylinder ; and it is made both to revolve upon its 
axis slowly, and to move laterally or endwise, in order to 
present successively to the spindle the fibrous material 
spread over all parts of its periphery. 

The spindle is a solid bowl-shaped block, having a pecu- 
liarly cut toothed wheel mounted on its side, and, as the 
spindle revolves, the points of this wheel catch hold of 
portions of the fibres of the flax or hemp, and draw them. 
off the feeding drum. These fibres being tiyisted, are con- 
ducted upwards through a sht or groove in the side of the 
spindle to the drawing rollers above, from whence the cord 
so made is led to a revolving reel, which ivinda it up as it 
is produced. 

All the parts of the machineiy, such as the feeding drum, 
the spindles, the drawing rollers, and reel, are actuated by 
hands passed over pulleys from a first mover, and are made 
to revolve according to their several required speeds. 

The portions of fibre successively taken from the feeding 
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drum by the potnta of the wheel in the spindle, beeomp 
combined into one cord as the spindle goes round, the 
eccentricity of the cut or groove in the side of the spiadle 
acting as a flyer, which tn'ieta the fibres together, and the 
rotation of the drawing rollers above gradually carry up 
the cord thus formed, which is from thence taken and 
wound upon the slowly revolving reel. 

It is unnecessary to describe the details of t!ie machinery 
further, as they partake of the same character as other 
ro\ing and spinning machines ; the essential feature of 
novelty is obviously the star wheel mounted in the side of 
the spmdle which feeds the fibre from the periphery of the 
drum.— [/«™?M '« 'Ae Inrolment Office, October, 1832.] 



To William Hinckes Cox, of Bldmimierfnear Bristol, 
tanner, for Ids invention of an improvement or improve- 
ments in tanning hides and skins. — [Sealed 15th Sep- 
tember, 1836.] 

TnB Patentee commences hiB specification by describing 
the disadvantages of the different modes of tanning at pre- 
sent in use, and then jioints out the beneficial eflfects which 
will result from the adoption of his improi-ed method of 
tanning. He first informs us that the ordinary metiiod of 
tanning, and that process which is now most generally in 
use, is by subjecting the skins or hides after they have been 
deprived of the hair, to a process of steeping in pits, until, 
by the action of the tanning hquor, the hides or skins may 
be considered to be sufficiently tanned, which will be 
readily known to any person who is conversant with this 
branch of manufactures. 

Now, this process of tanning ia one which takes a long 
time, generally several months, before the skins or hides 
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MX considered to be tanned sufficiently ; and many schemes 
liKve been proposed and tried, by means of which the du- 
ration of this process might be considerably shortened, and 
even confined to a few hours. Among others, one method 
proposed was, by joining two skins or hides together at 
tiicir edges, by means of metallic clumps or frames, and 
thereby forming a sort of bag, into which the tanning 
liquor was poured, and by hydrostatic pressure forced 
,tIu-ough the pores of the skins or hides. 

This process, however, is hable to serious objections, as 
the effect of the pressure would be to distend and Btroin 
■the skins or hides, and separate the particles of which they 
are composed, and by this means considerably weaken 
them, owing to their being supported by the metallic 
damps at their outer edges only. Now, this is highly preju- 
dicial to the object to be accomplished, it being desirable 
rather to condense the skins or hides than distend them j 
and this evil is still more seriously apparent, when there 
are any weak places in the skins or ludes ; so that the ad- 
vantages which may appear to result from this process, are 
aiore than counterbalanced by tlie disadvantages that have 
been pointed out. 

Since this method has been put into operation, and 
'ibund to fail, from the causes hereinbefore stated, another 
method has been tried, which although not quite ao inju- 
rious, is still liable to the same objections, viz. the dis- 
tension of the skins or hides, Avhcn the hythost^c pres- 
aare is employed : for the plan is supporting the sides of 
die hides or skins by rigid bai-s of iioii or wood with 
■paces between them. It m as supposed that these bars 
Would counteract any prejudicial strain wliich the hy- 
drostatic pressure might occasion ; but by this apparatus 
4he skins or hides are only partially supported ; those paits 
which are not actuallv in contact with the bars are conae- 
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queatly unsupported, and bag betrreen the bars, which 
causes those parts to be distended by the pressure, whilst 
those which are supported by the bars are not so effec- 
tually acted upon by the tanning liquor ; and although to 
remedy this latter evil it was proposed to shift the position 
of the skins or hides so as to make the tanning hquor act 
equally on every part, yet no even effect could be obtained, 
and thus this process was rendered but very imperfect. 

Tlie Patentee now proceeds to inform us that his inven- 
tion consists in fastening or sewing together tuo or more 
liides or skins, so as to make a bag to contain the taiming 
liquor, and supporting the sides of the hides or skins by 
means of fibrous materials, which, while they give the re- 
quired support, yet allow the tanning liquor to ooze out or 
percolate through the skins and pass away, the fibrous ma- 
terials being suiEciently pliant to accommodate themselves 
to the shape or figure of the bag or skins, without allowing 
one part to be subjected to a gi'cater pressure than another. 

Tlie Patentee also states, that the materiid which he pre- 
fers to use, and which by experiment he has found to an- 
swer the purpose best, is a sort of coarse canvass of rather 
an open texture, such fabric being suitable for giving a 
close and equal support to every part of the bag composed 
of the hides or skins, and also admitting of a free passage of 
the liquor, and allow it to flow away after it has percolated 
through the pores of the liides or skins. 

The improved process is thus described : — I take a 
skin or hide that has been previously prepared with a back- 
ward ooze, for the purjiose of bringing it into a suitable 
condition for receiving a stronger liquor, and of giving it a 
good leather colour. The outer edges are to be sewed 
together tightly with well waxed thread, for the purpose 
of forming a bag, a small opening being left at one end for 
the purpose of introducing the tanning liquor ; and should 



*ay holes be discovered, they must be Eowrd op, when the 
bag wiU be ready to be bung »ip to receive the ^-"""^ 
liquor, 

The Patentee prefers having the flesh nde of Ibe Aidb 
mwards, as more calculated to receive the tanmrw liquor 
ivith facility. 

The hides or skins being thus made into a bag. ait then 

suspended from tn-o hoops in such a manner that they 

may hang clear from the ground ; and gotten efaoald be 

made beneath them for the purpose of Teeming the tm- 

ning liquor, which oozes through snd drops on to the 

L.ground, in order to convey it into pits or tanks made far that 

■ purpose. A covering of coarse canvass is then to be placed 

■tound each bag, in the edges of which eyelet-holes are 

BSnade for a lacing string, so that the canvass bag or corerii^ 

Kbsa be drawn up and laced closely round the ludeft, and 

1 an equal support is afforded on all sides. 

I The bag or skin b then to be filled with the tanaiog 

liquor, which is conveyed to it by a pipe &om a tank placed 

in a suitable situation for that purpose ; and in order to 

carry on the process with expedition, a suitable died or 

building should be conveniently arranged for having a 

number of these bags hanging in a row, in such a manner 

that one pipe running along the extent of the shed, and 

supplied with suitable branch pipes, might supply the 

whole number of the bags, each branch pipe being supplied 

with a stop cock for turning on or cutting off the tanning 

liquor. 

The branch supply pipe to each bag should be inserted 
into the opening at the top of the bag, and the skin tied 
tight round it to exclude the air ; and each bag must be 
fiirmshed with a atop cock at the top, which should be 
open while the tanning liquor ia running into the bag, for 
the purpose of allowing the air in the bag to escape. 
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The supply pipe being thus inserted into the upper j 
of the bag, the pressui-e of the tanning liquor Mill be as the 
perpendicular height of the column, the liquor will perco- 
late through the pores of the skin, and rapidly produce its 
effects thereon. As the liquor oozing through the pores of 
the skhis, with the leakage that may take place, tends to 
lessen the quantity of Uquor in the skins, so its place 
will be supphed from the tank through the open supply 
pipe. 

The time that may be allowed for completing the process 
win, of course, depend on the natui-e, thickness, and qua- 
lity of the hides, and perhaps from other causes, as is gene- 
rally the case in the process of tanning ; but any person 
who is conversant with the process, will readily know when 
the desired residt is obtained ; but the operator may know 
with certainty what effect is produced by cutting away a 
small portion of the outer surfece of the skin. 

When the hides or skins are deemed sufficiently tanned, 
an aperture is made at the bottom of the bag by cuttmg 
away some of the stitches, and the tanning hquor allowed 
to flow out ; the edges ai-e then cut off, and the skins after- 
wards dried and finished in the usual way. 

The Patentee says, in conclusion, " having now described 
the nature of my invention, and the manner of carrying 
the same into effect, 1 would remark that other materials 
may be employed for making the canvass covering for the 
bags than that above described, without departing from my 
invention, though I consider the material above described 
to answer the purpose best ; therefore, I do not intend to 
confine myself to any particular material for covering or 
giving support to the hides or skins ; and I woidd also 
have it understood, that I lay no claim to the forming of 
hides or skins into bags for the pui'pose of suspending 
them, and causing the tanning liquor to p«x:olate through; 
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ndt do I lay any claim to giving external support to the 
ddns^ when this support is given by rigid bars or surfaces 
pressing on parts and leaving other parts unsupported^ and 
by this means producing an unequal effect; but what I 
claim as my invention is, the application of a covering or 
support made of fibre, which is capable of giving an even 
and close support to aU parts of hides or skins on one side 
thereof^ when pressed on the other side by the tanning 
liquor, at the same time such cover of fibres will allow of 
the tanning liquor readily flowing away through it after 
having passed through the pores of the skins or hides, as 
above described/' — [Inrolledinthelnrolment Office, March, 
1837.] 

To Leopold Foucabd, of George-yard, Lombard-street, 
in the city of London, merchant, for an invention com^ 
municated to him by aforeiffner residing abroad, qfan 
improvement or improvements applicable to the priming of 
percussion locks for guns. — [Sealed 2d November, 1832.] 

This invention is a magazine, intended to contain a number 
of copper caps, having the detonating composition within 
them^ which is so situate, that by depressing the magazine 
(formed as a lever) a priming cap may be readily made to 
attach itself to the nipple of the gun or pistol. 

Plate III., fig. 1, represents the side of a gun with the 
lever magazine a, applied to the lock plate by a fulcruni 
pivot b, the magazine being shown in section, in order to 
exhibit the form and construction of its interior. Within 
the lever the groove c, c, is formed, sufficiently long to 
hold about twenty detonating caps, all of which, in the first 
instance, are to be carefully placed side by side in the 
groove in erect positions, the open part of each cap being 
downwards. The groove is made nearly to fit the caps, 
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allowing them space to slide easily along ; and at the back 
part of the groove a worm spring d, is placed, which, by 
acting expansively, forces the whole series of caps {however 
many there may be) toward the outer end of the lever. By 
these means, as long as there are any caps remaining in the 
magazine, there will always be one standing opposite to tlie 
aperture e, over the nipple y. 

By depressing the lever a, the aperture e, will be brought 
down upon the nipple, and cause that one of the caps 
which is opposite to the aperture to attach itself firmly to 
the nipple as a priming, and when the sportsman removes 
his thumb from tlie lever, a spring ff, will throw the lever 
up again out of the way of the cock. 

The Patentee claims the application and use of such an 
instrument as tlie above set forth and described as applied 
to fire-ai-ms, by which the priming may he more easily ap- 
plied to guns and pistols than by hand. — \Inrolled in t^f 
Petty Bag Office, May, 1833.] a^" 



Tq William Haerold, of Birminy}iam, in the county qf 
Warwick, merchant, for an invention communicated to 
him by a foreigner residing abroad, for an improvement 
or improvements in machinery for making or manufactur- 
ing paper. — [Sealed llth January, 1833.] 

This invention applies to the construction of a roller for 
dressing the pulp for making paper, and is principally de- 
signed to separate the knots and lumps in the pulp fitmi 
its fine (ibrcs. 

The roller is formed with teeth or gi'ooves in the peculiar 
shape represented in Plate III., at fig. 2. One side of 
each tooth or gi'oove is in a radial line from the axis of the 
roller ; the other side is oblique, and forming a right angle 



De Bode's,/or ttnptt. in CapsiarH. 33 

fc the fonner. This roller is to be properly mountod, for 
the most part under the water line in the pulp va^, and 
nade to revolve by any ordinary means. 

The fece of each tooth is to have fine grooves cut in order 
to let the pulp, with the water, pass through to the hollow 
■xle, whence the pulp may be delivered into the moulding 
Wt; all knots and lumps remaining in the pulp, in conse- 
ince of theu- being unable to pass through the fine cut 
grooves in the face of the teeth. 

It ia also proposed to construct the roller of a Beries of 
Han plates of metal placed in coincidence, and very nearly in 
contact, that is, leaving but very narrow spaces between 
each plate for the fine fibres of the pulp and water to flow 
through ; and the distances of the plates apart may be made 
^■djustable, so as to regulate them by a screw, according to 
ilie quality of the paper intended to be made,— [InroUed 
iK the Petty Bag Office, July, 1833.] 
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To Henry Baron de Bode, Major-General in the Rua- 
tian tervice, now resident at Edgeware-road, in the 
county of Middlesex, for his invention of improvementa 
in capstans.— [Sealed 4th June, 1836.] 

This invention purports to be a new method of creating a 
sufficient degree of fi-iction on the surface of the capstan, 
to prevent the cable, whether of hemp or chain, firom shp- 
Jitng;, when any great weight, such as an anchor, is beisg 
ndsed; and, consequently, avoiding the danger and ddlay 
which such slipping of the cable would occasion. 

According to the ordinary construction of capstans, it 
u necessary to employ a number of men holding on 
the cable, and causing it to bind round the capstan^ in 

VOL. XIII. F 
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order that whea the capetan revolves it may drag the cable 
with it. 

This invention consists in a mode of producing the ne- 
oessary degree of friction on the surface of the capatan, 
and of carrying the cable round with it, without the neces- 
sity of employing the hands to haul on. 

Plate 111,, fig. 3, is an elevation of a common capsten, 
with these improvements adapted to it ; c, a, are blocks made 
of iron, and attached to the bottom of the capstan, and against 
which tlie cable is made to bind, by other metal blocks b, 
b, placed between the blocks a, a. The cable is kept in it« 
place by a roller or pulley c, which forces the cable into it* 
proper place, and keeps it there, by a man holding the «^ 
d, tight. 

It will be seen by inspecting the figure, that the cable is 
made to perform a tortuous course, by passing under the 
blocks a, and over the blocks fi; and thus, by creating a 
very considerable degree of friction, effectually prevents 
the cable from slipping. 

The Patentee say a, in conclusion, having described 
the nature of his invention, and the cheapest and best 
method with which he is acquainted of carrying the same 
into effect, he claims, as his invention, held by Letters 
Patent, the holding the cable, rope, or chaiuj so fii-mly on 
the capstan during its rotation, that it cannot shp during 
the operation of weighing the anchor, or of raising heavy 
weights ; and further declares, that he does not confine 
himself to the precise arrangement herein shown, as the 
same may be beneficially varied without departing from 
the principle of the invention; and he also wishes it to be 
understood, that he claims the arrangement of the appa- 
ratus thus described as applied both to land and sea service, 
— [InroUedin the Inrolment Office, December^ 1836.] 
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I John White, of the tovm of Bmithampfon, engineer 
and iron-founder, for his invention of certain improve- 
ments in machinery, to be worked by steam or other power, 
applicable to raising water and other purposes. — [Sealed 
28th Marchj 1833.] 

Pnta is a rotary engine, which, like most other engines on 
I rotary principle, ait; proposed to be worked by the elattic 
of steam, or the pressure of water, or may be driven 
liy other means, and be made an engine for raising or 
Jln-ciag water. 

i We have not found the description so clear and intelU- 
gible as might be wished, neither do the drawings appear 
in be very accurately made ; therefore, to avoid the possi- 
bility of greater errors, we give the words of the Patentee. 
. Plate 111., fig. 6, is an elevation of the engine, the outer 
Mse being in section to exhibit the exterior; fig. 7> is an 
Dd view of the same, the outer cap or end plate being re- 
koved. A roller a, which I call the driving roller, has 
projecting rings *, S: this roller a, being thus divided 
ito three compai-tments r, e, c, to each of which compart- 
lents there is an induction way for the passage of water 
ito the compartments c, and also an eduction way for the 
ater to escape from the compartments c; rf, d, d, are 
tiiree pistons, one across each of the compartments c ; f, 
b what I call the abutment roller, which is of the nam* 
diameter aathe roller a, and travels at the same speed with 
it, by means of two equal-toothed wheels g, y, placed on 
the axle of each of these rollers a,f. 

It will be seen that the roller /, is divided into three 

;b, which accurately tit into the compartments c,c,ex 

each of the three parts of the roller/, is formed a recess 

a part opposite its perspective piston, and thus, as the 

rollers revolve> the pistons will successively come to 
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a formed on the roller/; and aa the pistons > 
of equal distances on the circumference of the roller e^ 
there will at all times be two of the pistons acting when 
one of them comes opposite its recess. 

The induction way is atf, formed through the end of the 
^oHer a, and extends as far only as the first compartment 
c, and ia on one side of the piston of this compartment;), is 
the eduction way, which is formed in the roller a, and pro- 
ceeds from the first compartment c, to the other end of the 
roller a, and is on the other side of the piston ; it conse- 
sequently follows that any water which may be in the firat 
compartment c, will, by the revolution of the rollers a, and 
y, be furced by the piston to pass through the eduction 
way i, as the water will be prevented passing between the 
rollers a, and_/J at the parts where they touch. 

The second compartment c, has an induction way 
formed in the roller a, from the same end of the roller as 
that to the first compartment ; and this second compart* 
ment c, has also an eduction way, which passes frx}m the 
second compartment to the other end of the roller a ; and 
a like arrangement is formed for the third compartment : 
by this means the fluid is received in at one end of the 
rtJlers, and passed off at the other end of the rollers. 

The induction and eduction ways being formed in the 
roUer a, at the time of casting, they are merely openings 
lengthwise with the roller a, into the compartments c, and 
from the compartments c, to the other end of the roller a. 
The induction and eduction ways to each of the compart- 
ments c, are divided by the pistons, so that the fluid cannot 
pass from one to the other till the rollers have made a re- 
volution; and thus the machinery or apparatus, when 
worked for the purpose of raising or forcing water, by 
causing the rollers a, and /, to revolve by any power 
applied to one of the axles, hecomes a veiy efficient means 
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of forcing water. It should be ojsservedj that the Iottct 
part of the casing k, should be aecuratelv bored, and the 
rings on the roller a, packed in such manner as to pre- 
vent the passage of water &om one compartment to 
inother, 

■The inductioQ chamber at one end of the machine is 
alu>wn at R, into which the three induction ways open to the 
fiiree compartments c ; and o, is the eduction chamber, into 
which three eduction ways i, enter at the other end of the 
roller a. Now, it will be evident that if the pipe^, com- 
municates with a well, and rotary motion be given to 
cither of the axles of the rollers a,f, a continuous stream of 
mtter will be constantly forced through the pipe at q ; and 
It will be further evident that more or less comparbnenta 
tf may be used, provided they have separate induction and 
eduction ways, as above described. 

Having now described one part of my improvements aa 
ftey relate to raising water, I will proceed to show how the 
ttme may be actuated by steam, and perform the purposes 
sf a steam engine ; and in this case the parts, as described 
ind shown in fig. 6, are to be constructed in like manner 
to that shown and described ; but it will be necessary that 
greater care should be observed in making the whole of the 
parts most accurate and steam tight, and then it will also 
be necessary to provide means to lubricate the various 
jiprts ; and for this purpose I place the trough r, containing 
^vflf having proper openings to allow of the passage of small 
mantities of the same constantly dropping on the upper 
'loUer/. 

The pipe p, is to be connected to a steam boiler, and 
|liccome the steam pipe to the engine ; and the pipe q, ia 
connected to a condenser, (in case it be a low-pressure en< 
^ne, but if a high-pressure engine, then the pipe q, is open 
to the atmosphere,] is the eduction pipe for the escape of 
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(be Bteftm afUr it has performed its 0[)eratioa i 
engine. 

The steam entering the pipe p, fills the chamber n ; find 
aa the three induction ways formed in the roller a, enter 
into this chambci-, the steam will pass into the three com- 
partments c, and act on the pistons — the three parts of 
roller^ forming abutments against which the steam actsj 
but as the pistons arrive at their respective recesses ia 
the roller /, the steam on the other side of the piston wlli 
pass through the eduction ways into the chamber o, and 
thence to the condenser, or to tho open air, according to 
the description of the engine. 

The second part of my invention, shown at fig, 8, in I 
plan viewj is another arrangement of a rotary engine fijT 
fefeing water and other fluids, and consists of two screws 
acting one in the other, caused to revolve with equal 
ipeetU by two toothed wheels placed on their axles. It 
will he evident that motion being communicated to either 
of the axles, will cause the screws », s, to revolve trnvardB 
each other; and the water coming in at u, will be forced in 
the direction of the screw, and be ejected at the point v. 

The Patentee concludes by saying, — Having now d«- 
Bcribed the nature of my invention, and the tnanner rf 
constructing the same, I would have it understood that 1 
am aware various attempts have been made to constfuCt 
pumps and engines by means of t^vo rollers revolving to- 
gether, the one having recesses and the other projecting 
pistons ; I do not, therefore, lay any claim to Uie Bami^ 
but only the method of forming or constructing the indud' 
Con and eduction ways, as above described; whethw- i 
same be used for forcing water, or as a Bteam engi 
above described. 

And, secondly, I claim the apparatus or engine, e 
listing of a left and right-handed screw, combined and 
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I caused to revolve together, for forcing water or other 
fluids, as above described. — [TnroUedin the Tnrolment Office, 
September, 1833.J 

■Hi Jaqqs Fkbeins, qf Fleet-street, in the city of London, 
K engineer, for his haring invented certain improcements 

E in bloieinff and exhausting air, applicable to various pur- 
^■poses. — [Sealed 9th June, 1832.] 

This is a rotary blowing apparatus of a pendiar form, 
having the fans of the blower shaped like the section of a 
frustrum of a cone. 

Plate III., fig. 4, exhibits the apparatus in section, con- 
gisting of an outer case a, a, enlarged in the part where 
the rotary fan b, b, is situate, and contracted into a uozle 
Bt c, for the purpose of guiding the volume of air intended 
to be forced into the furnace. There is also a partitJoQ 
d, d, forming the curved channel, as a guide to the blast. 

The rotary fan b, has four, or any other number, of 
vanes fixed radially upon an axle e, which turns in bearing 
in the case, and is made to revolve, by any convenient 
means. The atmospheric air passes into the apparatus 
through apertures at/,/; as shown by the ai-rows, and by" 
the rotary action of the fan wlieel b, is forced tlu:ough the 
cur\'ed channel, and out at the nozle c. 

This an'angemeet of the apparatus, it wdl be perceived, 
is only calculated fur injecting a blast of air into a furnace, 
but a similarly contrived rotary fan might be adapted for 
exhausting the air, smoke, and vapour, from the (lues of a 
furnace, by placing the apertures f, f,\a connexion with 
the flue, when the rotary action of the fan would draw the 
air, smoke, and vapour through the apparatus, and eject 
it at the mouth or nozle c.~[Inrolled ia the Inrolmenf 
Office, December, 1332.] 



To Charleb A^oti, of Heaion Norrit, in the eoitniy a/ 

Lancaster, cotton manufacturer, for his invention of a 
certain improvement in the machines called throstles aad 
doubling frames, for spinning, doubling, and iuHsting 
yams made from cotton, silk, linen, woollen, and other 
fibrous substances. — [Sealed Ist May, 1832.] 

The object of this improvement is, to prevent the vibratory 
action of the spindle and bobbin when revolving with very 
great velocity. The construction of the throstle firame is 
scarcely varied from those of the ordinary kind ; but ia the 
present instance, instead of the bobbin being made to rise 
and fall upon the spindle by the action of a moveable cop- 
ping rail, in order to wind the yam in uniform helical 
curves round the bobbin, the spindle is made to pass 
loosely through the bobbin, and with the flyer to rise and 
fall, for the purpose of effecting the same object. 

The manner of carryiug the Patentee's intentions into 
effect, as exhibited in the specification, is shown in a de- 
tached view, at Plate III., fig. 5 : a, a, are the stationary 
front rails of the throstle frame ; b, the spindle passing 
through them, and through the bobbin c, and having the 
flyer d, fixed at top. A moveable rail e, supports the lower 
end of the spindle, which rail is attached to a vertical 
sliding rod/. 

This rodf, is held up by a chain g, made fast to a shaft 
A, and, consequently, by the reciprocating rotary move- 
ments of the shaft k, the vertical rod /, the rail e, and the 
spindle b, with its flyer d, are made to rise and fall, whilst 
the bobbin c, bearing upon the upper stationary rail a, re- 
tains its position, and the yam, as the spindle goes round, 
18 wound in unilbrm helical coils up and down the barrel 
of the bobbin, without subjecting the spindle to that vi- 
bratorr action which would take place if the bobbin was 
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made to slide up and donn upoa the qandlc.— [fareffgrf 
M the Jnrolment Office, KotfatAer, 1S33.] 

[If we mistake not, this coatrifuice h»a fwatil put of Ibe 
hbjcct or, at least, haIf>)-dozeii prerwM {Mtmts. — Ektvb.] 



7b JoBN HoRXBY Maw, of Alder ausubury, vt the aty of 
London, gurgical inatmauiU maier,for fdt imtntiun tf 
certain improvements in the form and arrangement ^ 
parts of an apparatus /or i^ecttng tnewuUa. — [Seakfl 
17th December, 1832.] 

This is a slight modification in the construction of an ^- 

K:atas for injecting hquids into the human body, for 
nedical purposes. The apparatus is a close bos, ha'ving 
rifitern and forcing pump, with a prolonged tube or jet 
r conducting the liquid from the ptmip to the patient. 
The internal parts of tlie apparatus are not proposed to be 
iquied from the ordinary construction of such Injecting 
nunps, but the jet pipe is made to turn up upon a joint, 
B order that it may be commodiously enclosed within the 
c when not in use. Tliis turning up of the jet pipe and 
iclosing it within the box, is the whole subject of the 
mt.— [JsroKerfin (he Inrolment Office, June, 1833.] 



SCIENTIFIC NOTICES. 
JIARBOURS OF REFUGE, ON A NEW PRINCIPLE. 

BV WILLIAM TAIT, CIVIL EKGIKEER. 

(From llie Vnited Service Journal for Sept. 1B38.) 

Ifibr the many and expensive efforts tliat liave been made at 
fover Harbour, and tbe atieiice aud skill exerted, witli very 
larly as little success, at Folkatone, to deflect tlie shingle past 
TOL. XIII. O 
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the entrances of these liarboure, it appears almost ao bopeleia 
task (o make any further attempts od llie prindple th&t has di- 
reeled tliese endeavours. At Folkstone, indeed, tie principle 
may be deemed to have been carried by the late Mr. Jessop to its 
utmost limits. The result, however, has invariably been, that, 
whenerer the angle formed by the shore and windward pier is 
filled up with shingle, it fiuda its way into the mouth of the har- 
bour, forming a bar, whenever the wind and tide co-opeiate in a 
particular manner. 

I have no faith in the jcoum^ by back-water, directed through 
cylinders ; it is, at best, found to produce but a temporary advan- 
tage ; a mere remedial measure, the effect of which may contiuiie 
to last only perhaps during the next tide, or not even so longj 
for should tlie wind immediately shift round some points, as from 
S.W. to S.E., neariy all the shingle would be thrown back into 
the mouth of the harbour, and form a bar almost as formidable as 
at first. This has often happened, and may, therefore, happen 
again, with more or less frequency, and at times, too, when the 
obstruction to the entrance of vessels may be attended with the 
most disastrous consequences. Besides, the artificial scouring 
here alluded to can only be used during spring tides. At other 
times there is not a sulficient head of water to have any effect on 
the bar ; aud it unfortunately so happens that it is chiefly during 
neap tides that a bar is thrown up at the mouth of tlie harbour, 
when, if no otlier means of removing it be employed than by 
what is termed " the scouring power," it must remain, obstruct- 
ing egress or ingress, until the spring tides come round 1 This is 
a comfortable stale of affairs to remain quietly and lamely under. 

In designing a harbour on a principle diffh-ing entirely hoia 
that hitherto followed, and applicable especially to a sand or 
shingle coast, I have been guided by my own personal observa- 
tion (while stationed for several years on the Kentish coast) on 
the mutations of the shiugle, as well as by the remarks made on 
this subject by that intelligent engineer, Mr, H, R. Palmer, 
in a paper read before the Royal Society, on the 10th of 
April, 1834. 
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Mr. Palmer lias clasaified the actions of the tea and wind npon 
tte loose pelibles into three kinds, Tbe Arst, lieaping up, or 
tccn in u latin g the pebbles agaiuBt Ihc sliore ; tbe second, breaking 
down or disturbing the Becuinulations previously made; and the 
third, removing or carryiog forward the pebbleH in a lionzo(it4l 
direction. 

It is not necessary for onr present purpose to enter into any 
ifetailed account of these Beveral actions ; it will be sufficient to 
«bU attention to one important fact, as having particular refer- 
'ence to the plaa now proposed ; namely, that when the shingle, 

its traoBilion, has to pass through a narrout^orge, or robouuda 
(j^net a bold rocky shore (in place of being spread over a 
leogtliened sloping bank, suited to its depnnit), it continues to bfe 
Vbrne along, and to travel onward ; for this obvious reason, that 
|he water, moving forward in a body, possesses amjile power to 
Arce the rolling mass of pebbles away with it in its coarB« t 

lereas, in the accumnlative action, the waves after striking the 
nibbles in an upward direction, become dispersed in receding over 
^gently-inclined and equal surface, and are incapable, in their exk 
Bkusted recoil, of returning them to the level from which they wen 
ibrced; wherefore they do nnt move on, but are accumulated in 
neaps, and became tbe source of impediments and dilTicultics. 

In this way is pointed out by nature herself a pri'nci^j/ff iipoo 
which the shingles may be assisted to pass forward, aad their 
kccnmolatioD in any particular place prevented. 

Upon ihis principle, then, the chief object to be had in view, 
ttia evident, will be to obviate the recoil of the waves in a dii' 
)lm-««Tf form) and to conduct them onward in a confined eolumn, so 
^i that they may retain sufficient strength to bear away the 
lilingle along with them in tbeir course, in order to prevent it 
Ifrom accumulating at any projection traversing the line of its pro- 
cess, such as the angle formed by the windward pier with the 
ftore; and then, after that angle ia completely filled, and can 
"iuld no more, passing round and depositing itself within the 
harbour, and at its mouth, as at present continualty hsppsnSf t9 
tte more or less interruption of its commerce. — -t™« km- » 
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■ Tfiese desirable and most impoTtaot objects, it is preanH 
may be attained by the construction of a harbour on a prindpla of 
tsOLATio.v. The site of sucli a harbour may be chosen on almost 
any point of a sand or shingle coasts a salient point would, no 
doubt, be the most favourable for our purpose, although it migbt 
be formed in a biglit, if found to be peculiarly suitable in other re- 
epects. It is impossible to be more explicit here ; indeed, it 
would be improper to give any general plan, tvithout first seeing 
the spot at which it were meant to construct a harbour on this or, 
in fact, on any principle. 

It will be evident lljat, if the projected harbour be completely 
isolated, and a free and elficient passage left for the shingle to 
travel uninterruptedly between it and the sliorej and aided by x 
revetment on Ihe shore, it will be impossible for any aecnoiula- 
tioQ to take place, either to wiudivard or to leeward, or befors 
the entrance of the harbour, to interfere with the freedom of in- 
gress or egress at any time; but that it must be carried clear 
away by the confluence and joint action of the artificial and 
natural currents to leeward of the harbour. Tliis, as must be 
obvious to any one at all acquainted with the nature and action of 
cnrrenta of water, and having any experience regarding the move- 
ments of shingle, is a matter entirely dependant on the figure we 
give to Ihe harbour, combined always with a due reg;ird to the 
Bevcral localities and circumstances at the spot. 

In the construction of an harbour of this description, it is not 
to be concealed that some additional expenditure may, perhaps, 
become requisite, but great advantages are not to be obtained 
without a corresponding sacrifice. And it may be observed, that 
the expense of its formation is ail that it will be necessary to 
incur; for if the harbour shall have been placed in a judiciously 
selected locality, and well and carefully executed at first, little 
further disbursements will be required ; for the work will be in 
all its intentions complete. A small annual sum, liowever, it ia 
evident, must be applied to the purpose of repairs and other tnci' 
deatal circo in stances. 

An harbour upon the principle now proposed, where a not too 
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^at, but safficieat depth of water can be found, at a reasonabta 
tiislauce fioni the sliore, may, as has bccu already $Mted, be con* 
I ttructed on almost any point of a shingle coast. Tlie question 
1 be, not as heretofore, in looking for a site, " Where arc 
we to find a place where natnre has already formed a kind of im- 
perfect harbour at the debouchure of a stream or streamlet, to 
assist our efTorts, and enable us to construct one at the least 
ivhat point of a danf^rous shingle shore, and 
'{Mrticolarly where there is no stream or back-water, it may be 
kiost suitable for the reception and secure protection of Teasell 
'fa distress? There we plant an isolated harbour of refuge. 
> The breakwater of an harbour thus constructed would aSbrd a 
Certainty of ingress and safety, under all circumstances, and at all 
times of tide, to vessels drawing 22 feet water; for, in short, it 
ll only by carrying the mouth of the harbour into a suitable depth 
'©f water, ami consequently at an additional expense, that a 
vhelter for vessels of any tonnage may be obtaiued. 

s hgnre of the isolated harbour will, of course, be modifiecl 
^cordin^ to a variety of local circumstances. The form best 
^apted, generally speaking, however, for the free passage of the 
•ahingle behind it, as well as to get rid of the shingle to leeward, 
iifB that in which the angle, formed by its longest sides, is made (o 
Vfcst upon the shore, presenting the sliortest aperture for the pas- 
'■age of the shingle ; and by means of the leeward side having a 
■vedge shape, and thereby enabled to give a slanting direction to 
the natural current, so as to co-operate with the artificiul stream 
•JD-ehore, in carrying forward the shingle (after it has passed tlie 
liarbour),aiid preventing the formntion of a bank to leeward. 

From the existence of several very awkward sliingle baukB, 
immediately to the eastward of Dover harbour (formed, in all 
likelihood, or aided considerably in Iheir formation, by the reme- 
dial process of artificial scouring so much in vugne. and so nmch 
Tclied on in that port), no small degree of investigation into local 
natters, and much consideration and address would be necessarily 
employed before it could, with any degree of confidence, be 
ttdapted to Dover; that is, if the conservation of the piesmt 
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sntrance to the harbour be an iodispea sable condition, a tine qoA 
non. Yet, mtwitli standing of these untoward circnniEtHaaeB, a 
harbour, upon this principle, might still be constructed even 
there ; bot it ifould necessarily be of limited extent, its area Dot 
exceeding ten or twelve acres at high water. But this, or leai 
than this, would perhaps be quite sufficient at that port as a packet 
■tatioQ. 

There are, however, several places not very distant from Dover, 
■t which such a harbour aa tbnt now proposed might be con- 
itrncted with everi/ possible advantage, if totally independent of 
the present harbour at Dover. 



WM. TAIT, C.E. 



15, London-street, Fitzroy-squar 



REPORT OF TRANSACTIONS OF THE INSTITDTKW 
OF CIVIL ENGINEERS. 

(Conlinupd from p. 373, vol. lii.) 
The minutes of the discussion on the brick beam havii 
readjMr. Brunei stated, according to his cxpeii meats, continued 
dorjng three months, every thing was to be atlributed to the iron 
hooping. His experimental structure had cracked in several 
places, these cracks had been filled up with cement, and the arch 
had finally broken in a fresh place. Had the strength of the 
structure depended on the cement and not on the iron, the arch 
would liave gone at first. 

Mr. Brunei then described his method of measuring the tensile 
force of iron hooping ia structures of this nature. To the under 
side of each of two pieces of wood, joined by a hinge, is attached 
a beam of brick and cement, with iron hooping. Weights are 
laid on the upper side of the wood at the joint, adA supported 
limply by the tensile force of the iron. 
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On the Strata of Stone in the neighbourhood of Whitby. 
■' By N.King. 

This paper, accompanied by specimens of stone, in cubes, de- 
scribed generally the nature and properties of the stone from 
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ffliitby. Specimens, Giiuilar to tbose presented, had been tested 
by a hydro-inechanical press at Messrs. Bramah and Robinson's, 
■od their weiglits, and their fracturing pressures per square incbi 
tabulated for the different kinds of atone. 

March 13, 1838. 

JosiiUA Field, V,P., in the chair. 

On the Floating Bridge Hcrosa the Hamoa^ from Devonport to 

Torpoint. By James Rendel, M. Inst. C.E. 

■The floating bridge now described is used as a system of com- 

ftinicatioa betwixt the opposite siiorcs of tbe Tamar, a little to 

the north of Devonport. The width of the river at this site is 

IfiSO feet, at high water, and its greatest depth at spring tides, 96 

fcet. The ordinary velocity of tbe atreauis 3§ knots an hour, 

tot under heavy land floods it is increased to 5 knots. The line 

' passa^ is directly at right angles to the carrent ; this, com* 

itied with tlie exposure of the site, and the rapidity of the cur- 

int, rendered an attempt to apply ct twin boat, similar to those 

: Dundee, a total failure. 

The floating bridge is a large flat-bottomed vessel, of a breadth 
• width nearly equal to its length, namely, 60 feet long and 50 
ide, divided in the direction of its length into three divisions; 
id each of the 
carriages^and tratllc ot all kinds. These side 
divisions have decks, raised from 2 feet to 2 feet 6 above the line 
•I floatation ; and carriages, horses, &c., pass on and off the deck 
fcy strong commodious platforms or drawbridges, communicating 
♦ith the landing-piacea, and over which carriages of all kinds 
Arive on and off tbe bridge without difficulty or inconvenience. 

bridge is guided in its passage by two chains, which, 
passing through it, over cast-iron wheels, are laid across the 
Iver, and secured to tbe opposite shore ; thus forming, as it 
were, a road, along which the bridge is made to travel forward and 
hack from shore to sbore. The peripheries of the wheels are cast 
with sockets, fitted to the links of the chain, ao that when the 
JlVheela are stationary the bridge is moored by the chains ; whea 



the middle being ippropriated to tbe machinery, : 
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the wlieeU revoke, the bridge moves in the opposite directtoB. 
Two sleam engines, of I l-liurse power eHtli,are employed to tnni 
these irheeb. Tlie autlioi tliendescribi^s the details of the wood- 
work, and tlie dimensions of the several parts ; the drawbridge 
and the landing-placeK, or inclined planes, formed on each shore; 
the gnlleries, the eogine-honse and machinery, the chains and 
balance weiglits, the accommodation and regulatious of the briifge, 

The peculiar feature in these works are the balance weighti. 
There ivould have been great dilGculties in fixed moorings ; the 
ends of the chains are attached to weights, suspended in shafts 
sixteen feet square and twenty feet deep, sunk in the landing- 
place above higli-water maik. The weights are cast in iron 
boxes, loaded with ab;iut five tons each. Thus the additional 
length, requisite when the vessel is iu the middle of the river, b 
obtained. Were the chains fixed to the shores, they would be too 
short, and consequently unnecessarily strained at this time, or so 
long as to allow tlie vessel to make lee-way in Iter approach to 
the lauding- place. This is altogether avoided by the balance 
weights J for as the vessel leaves tlie shore, the weights rise and 
the chains lengthen, so as to adjust themselves to an easy curve; 
and as it approaches the other shore, the halance weights on that 
side fall, the chains are shortened, and the ilrawbridges or plat- 
farms are brought str.-iight and steadily to the Ian ding -places. 

The economy, both as regards first cost and annual expenses 
of these floating bridges, no less than their superior accommoda- 
tiou to every other mode of crossing estuarien, has already given 
Mr. Rendel the opportunity of establishing several : the latest 
was that at Southampton, across the Itchin ferry, over which 
there are twelve coaches daily, and great carriage traffic, although 
the public have the option of crossing a fixed bridge over the same 
river, and only a short distance farther round. 

The Lords Commissioners of the Admiralty having sanctioned 
the establishment of a similar bridge across Portsmouth Harbour 
from Portsmouth Point to Gosport Beach, a bill is now before 
Parliament to incorporate a company for carrying the work into 
•ffect. The great national impoitauce of this harbour, and the 
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Trell-kuowD jatousf of the Board of Adiniralty in all matters, 
coonected witU its economy, furnisli tlie best proof of tlieac 
bridges, though requiring chains to lie laid across the river, do 
not occasion the alightest JmpediraeaC to the navigation or tidal 
cnrrenls. 

The pftper on the floating bridge having been read, Mr. Rendel 
Stated that the chains were kept bright by the rubbing which 
they received on the L>ed of the river. The bed consisted of mud 
and not of gravel ; the chains only scorned, and did not percep- 
tibly wear. The chains which have been in use four years have 
not been senRibly diminished. They had tried chilled segments 
■ — these wore the chains; they consequently returned to good 
grey iron. Three sets of segments are worn out in the course of 
B year. In reply to a question respecting the deviation of the 
bridge under the action of the wind and current, Mr. R. stated, 
tliat be had never known it diverge more than by its breadth, or 
fifty feet; owing to the particular form of the bridge, and the 
•mall draft of water, the current had but little efi'cct. 

The usual weight of the balance boxes is five tons; but in 
Tiard weather it is usual to add a ton more. He conceived that 
no comparison conld possibly be inatitnted betwixt the relative 
advantages of the floating bridge and the twin boat ; the latter 
requiriitg very expensive wharfs — those at Dundee, for Inalauce, 
baving cost upwards of 25,000i., and alill there is much attention 
and care required in bringing the bo:ita to their piers. But the 
floating bridge requires no such expensive appendages ; the chains 
on which it works, when the wheels are in motion, becoming the 
moat secure fastening when the engines are slopped. The chains 
oUo act as a pilot and crew, two persous only being required in 
a vessel of this kind, viz. an engine-mau and one on the decks to 
attend to the drawbridges. 

Mr. Vignoles remarked, that the plan now proposed would ob- 
■viate many difliculties which occurred in the case of rail-roads ; 
there were many aituntions in which the floating bridge might be 
adopted with great service, and he could not refrain from ex- 
'presiing hia admiration of the great forethought, skill, and design, 
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whicli were here exliibit«d — at tlie minuteness witli wliich the 
details liad been etudieri, and, not the least, the adnptatioD of the 
biilaiicc weights for the chains ; the chains not having elongated, 
proves of itself Low completely they answered their iotended 

puipnse. 

Mr, Brunei stated thst the new system of poling boards wWdk 
be bud exhibited to Ihe Institution had been very RoccenfoL 
They had supported ground in whicli the water was as six to one; 
the WBter passed through them and the men pushed oa ; the men 
could not have stood to the work without tliem. 
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Granted in Scotland belvtem 25rf August and 22i Sipfmbtr, 18»: 

To Charles Dodd.of Craven- street, Strand, in the county of 

Middlesex, geutlemao, io eonsequenceof ncommunication made 
to him by a foreigner residing abroad, for an invendon of 
certain improvements in theconstniclion of railway trara-roadl) 
■lid in Ihe structure of tlie carriages lo he used iu the said rail- 
ways or tram-roads, and also of certain apparatus applicable to 
the cleanidg and preserving of railways and tram-roads. — 23d 

To Arthur Dann, of Stamford-hill, in the county of Middlesex, 
gentleman, for an invention of certain iiuprovemenCs in the 
manufacture of soap.— 24lh August. 

To Ambroisc Ador, late of Leicester- square, in the county of 
Middlesex, but noivof 2S, Rue de Faubourg Moot M&rtre, in 
the city of Poris, and kingdom of France, chemist, for an In- 
vention of certain improvemenla on lamps or apparatus for 
producing or affording light. — 28tU August. 

To Charles Phillips, of Chipping Norton, in thecounty of Oxon, 
surgeon, for an invention of improvements in apparatus or ma- 
chinery for punching, bending, cutting, and joining metal, and 
for holding or securing metal to he punched, beul, cut, or other- 
wise operated on, parts of which machinery are adapted to 
parform lotne of these operations on other materials.— 30 tb 
August. 
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To Job Cutler, of Ladj Pool-hne, Spaikl^rooke, id tbe boraujijh 
of fiirmingliam, in the county of Warwick, gentleman, and 
Thomas Gregory Hancock, of Princes-Btreet, in the borough 
of BirminghaiQ aforesaid, Inechanis^, for an invention of an 
..inpTDred inetliod o( coudensiug tlie steam in steam enginea, 
F«ad Bupplyiog their boilers with the water thereby formed.— 
31st August. 

^Charles FittoD, woollen mamifacturer, and George Collier^ 
inechanic, both of Cumberwoith Half- Wakefield, in the county 
of York, for an invention of improvements iu power-looms,— 
• ifith September. 

b Charles Hancock, of Grosvenor-place, Hyde -park -corner, in 
tiic county of Middlesex, animal painter, for an invention of 
certain improved means of producing and applying figured 
wrfaces sunk and in rc!ii;f, and of printing llierefrom, and also 
of moulding, stamping, and embossing.— 13th September. 
To Samuel Hall, of Basford, in the county of Nottingham, civil 
engineer, for an invention of improvements in steam engines, 

^Jieating or evaporating fluids or gasses, and generating steam 

W or vapours. — 15th St.'ptember. 

rSb Joseph Williatn Curtis, of Stamford-street, Blackfriars-road, 
jn the county of Surrey, civil. engineer, for an invention of cer- 
tian improved inacliinery and apparatus for fneilitating tra- 
velling and transport on railways, parts of which are aUo i>p- 
plicable to other purposes. — i/th September. 
To Thomas Robinson Williams, of \o. 61, Cheapside, in (he 
city of Loudon, civil engineer, for an invent 
provemeuts in machinery For spinning, twii 
and weaving horse hair and other hairs, ae 
fibrous substances. — 18tb September. 
Tb Archibald M'Lellnn, ut the ciiy of Olasgi: 
for an invention of certain i 
braces of wheel carriages, a 
carrisg es. — 21stSeptember. 
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„ SEALED IN ENGLAND. 

1838. 

To John Keys, of Sutton, in the parish of Prescot, in 
the county of Lancaster, copper- smelter, and WUKam 
Thompson Clough, of Eccleston, in the same pariah, for 
their invention of a method or process for the manufacture 
of sulphuric acid from copper ore, copper regulus, and 
Bulphuret of zinc— Sealed 31st August — 6 months for 
inrolmcnt. 

To Morton Balmanno, of Queen-street, Cheapaide, in the 
city of London, merchant, for his invention of a new and 
improved method of making and manufacturing paper, 
pasteboard, felt, and tissues. — Sealed Gth September — 
6 months for inrolment. 

To John Frederick Bourne, of Manchester, in the county 
of Lancaster, engineer, and John Hartley, jun., of the 
same place, engineer, for their invention of certain improve- 
mcnta in the construction of wheels to be used upon rail- 
ways and other roads ; and which improvements are also 
applicable to the construction of wheels in general. — Sealed 
6th September — 6 months for inrolment. 

To Miles Berry, of 66, Chancery-lane, in the county a£ 
Middlesex, patent-agent, for certain improvements appli- 
cable to certain parts of the process generally used for the 
manufactiuing and refining of sugars, being a communica- 
tion from a foreigner residing abroad. — Sealed 6th Sep- 
I temher— 6 months for inrolment. 

To Timothy Burstall, of Leith,in that part of the United 
Kingdom called Scotland, engineer, for his invention of 
certain improvements in the steam engine, and in the ap- 
paratus to be used therewith, or with any other construction 
of the steam engine or other motive power, for the more 
smooth and easy conveyance of goods and passengers on 
land and water, part of which will be appUcable to water 
power, — Sealed 6th September — 6 months for inrolment. 

To Henry Gibbs, of Birmingham, in the county of War- 
wick, button manufacturer, for his invention of an improved 
perforated button,^ Sealed Cth September — 6 months for 
inrolment. 

To Joseph Brown, of the Minories, in the hberty of the 
Tower of London, upholsterer, for his invention of improve- 
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ments in beds, sofiiSj chairs, and other articles of fiimiture,- 
to render them more suitable for travelling' and other pur- 
wees.— Sealed 8th September — 6 months for inrolment. 

To James Ulric Vancher, of Geneva, in Switzerland, but 
BOW residing at Manchester, in the county of Lancaster, 
gentleman, for his invention of certain improvements in fire 
leamnea, watering engines, and other hydraulic machines 
.and apparatus for raising or propelling water and other 
fluids, some of which improvements are also applicable to 
steam engines,— Sealed 8th September — C months for 
inrobnent. 

To Henry Dunnington, of Nottingham, lace manufac- 
■turer, for his invention of improvements on machinery em- 
,ployed in making framework knitting or stocking fabrics. 
Sealed 10th September— 6 months for inrolment. 

To Alexander Southwood Stocker, and Clement Heeley, 
manufacturers, of Birmingham, in the county of Warwick, 
for their invention of improvements in straps for wearing 
apparel. — Sealed 10th September — 6 months for inrolment, 

To Ambroise Ador, of Leicester- square, in the county 
of Middlesex, for his invention of certain improvements on 
lamps or apparatus for producing or afibrding light.— 
—Sealed 13th September — 6 months for inrolment. 

To Joseph Hail, of Over, in the county of Chester, 
plumber, for bis invention of improvements in the manu- 
Jacture of salt. — Sealed 13th September — 6 months for 
inrolment. 

To John Chanter, of Earl-atreet, Blackfriars, in the 
cotmty of Siurey, Esq., and John Grantham, of Liverpool, 
engineer, for their invention of improvements in furnaces 
ibr steam boilers. — Sealed 13th September — 6 months for 
inrobnent. 

To Edwin Bottomley, of South Crossland, in the parish 
«f Almondbury, in the county of York, clothier, for his in- 
.Yention of a certain improvement or improvements appli- 
cable to power and hand looms. — Sealed 13th September 
—6 months for inrobnent. 

To Edward Massey, of King-street, Clerkenwellj in the 
county of Middlesex, watch-maker, for his invention of im- 
provements in watches and machines for keeping time.^ 
'Sealed 13th September — 6 months for inrolment. 

To James Wapshare, of Bath, in the county of Somerset, 
gentleman, for his invention of certain improvements in 
tiie application of heat for the purpose of drying wool. 
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■woollen yams, woollen cloths, and other articles ; and o 

improvements connected with the use of the press in the 
process of dressing or tinishing woollen cloths.— Sealed 
13th September— 6 months for inrolment. 

To Thomas Wilkinson, of the Quadrant, Regent-street, 
ironmoDger and engineer, for certain improvements in the 
construction of tram or railways, and in the carriages to be 
used thereon, being a communication from a foreigner r©- 
siding abroad. — Sealed 13thSeptember — 6 months for inrol- 
ment, 

To Thomas Swinburne, of South-square, Gray's-inn, 
Esq., for his invention of certain improvements in water- 
closets, and other conveniences of the kind. — Sealed 13th 
September — 6 months for inrolment. 

To Archibald M'Lellan, of the city of Glasgow, coach- 
builder, for his invention of certain improvements upon 
the springs and braces of wheel carriages, and upon the 
mode of hanging such carriages. — Sealed 13th September 
—6 months for inrolment. 

To Frederick Le Mcsurier, of New-street, St. Peter's 
Port, in the island of Guernsey, gentleman, for his inven- 
tion of a certain improvement or certain improvements in 
the construction of pumps for raising water or other fluids. 
—Sealed 13th September — G months for inrolment. 

To Sir Hugh Pigot, of Foley-place, in the parish of 
Saint Marylebone, and county of Middlesex, Knt., for 
his invention of a certain engine or engines useful as steata 
engines, pumps, or propellers of vessels or machinery. — 
Sealed I3th September — 6 months for inrolment. 
- To William Day, of Gate-street, in the parish of Stunt 
Giles-in-the-Fields, in the county of Middlesex, lithogra- 
pher, for his invention of an improved mode or method of 
applying and combining timber and other materials used 
in the construction of ships or vessels, masts, yards, beams, 
piers, bridges, and various other piirpoaes, — Sealed 20th 
September— 6 months for inrolment. 

To James Nasmyth, of Patricroft, near Manchester, in 
the county of Lancaster, engineer, for his invention of cer- 
tain improvements in machinery, tools, or apparatus for 
cutting or planing metals and other substances, and ia 
securing or fastening the keys or cottars used in such mn- 
ohinery, and other machinery where keys or cottars are 
oommouly applied. — Sealed 20tfa September — 6 montli 
Sat intdmeiit. 
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To Robert William Sie\ier, of Henrietta-street, Caven- 
dish-square, in the county of MidtUeses, gentleman, for 
his invention of certain improvements In rigger pulley 
hands for driving machinery, and ropes and Unes for other 
purposes, —Sealed 20th September — 6 months for in- 
rohnent. 

To John Thomas Betts, of Smithfield-bars, in the city 
of London, rectifyer, for improvements in the manufacture 
of ^n, which he intends to denominate " Belts' patent 
gin," or " Betts' patent stomachic gin," heing a commu- 
nication from a foreigner residing abroad. — Sealed 21st 
September — 6 months for inrolment. 

To James Walton, of Sowerby-bridge, in the parish of 
Halifax, in the county of York, cloth dresser and friezer, ' 
for his invention of certain improvements in machinery for 
making wire cards for carding cotton, wool, silk, tow, and 
other 6brous substances of the like nature. — Sealed 21at 
September — 6 months for inrolment. 

To Emile Alexis Fanquet Delame, jim., late of De- 
ville, near Rouen, in the kingdom of Fi-ance, but now 
residing at Bacon's-hotel, Saint Paul's Church-yard, in the 
"ity of London, calico-printer, for certain improvements in 
— iting and fixing red and other colours, in which red 
IS a constituent part, upon cotton, silk, woollen, and 
other fabrics. — Sealed 27th September — 6 months for 
imrolment. 

To John Hughes Rees, of Penj-maes, near Llanelly, in. the 

county of Carmarthen, Esq., for certain improvements in 

machinery appHcable to the raising of water, for pro- 

' ag boats, carriages, and other machinery, being a com- 

Ication from a foreigner residing abroad. — Sealed 27th 

September— 6 months for inrolment. 

To Edmond Henze, of Fenton'a-hotel, St. Jamea'a-street, 
in the county of Middlesex, merchant, for improvements in 
the manufacture of dextrine. — Sealed 27th September — 
6 months for inrolment. 

To John Joseph Charles Sheridan, of Ironmonger-lane, 
in the city of London, chemist, for his invention of an im- 
yvvement in the manufacture of soap. — Sealed 27th Sep- 
^J^^her — 6 months for inrolment, 
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To W11.LIAM PouRNEss, 0/ Leeds, in the county of Yorkf 
painter, for Ms invention of a certain imprcn'ement or 
improvements in ventilating pits, shafts, mines, welU, 
ships' holds, or othei- confined places. — [Sealed 16th 
November, 1837-1 

The Patentee describes his invention in tlie following 
inanner t — " My improvements in ventilating pits, shaftp, 
piinea, wells, ships' holds, or other confined places, consist 

I" in a peculiar constniction of apparatus adapted to such 
purposes, and in the ajiplication of a rotai-y fan thereto, as 
an exhauster, lo draw the foul air therefrom ; and, in order 
to facilitate the folloMing more particular description of 
my improvements, I have attached to these presents four 

t sheets of drawings, and marked the same with figures and 

' letters of reference. 

"These drawings, illustrating the d 'tails of my iciprove- 
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meats, are representations of the apparatus as peculiarly 
applicable to ventilating shafts and mines ; but it will be 
obvious that a sliglit variation in the construction only, 
will be necessary to apply the same to wells, ships' holds, 
and other confined jrfaces. 

"Plate IV,, fig. 1, is an elevation of my improved appa- 
ratus ; and fig. 2, a plan of the same ; k, k, k, k, are two 
side pUtea enclosing an ordinary rotary fiui, which ifl made 
to revolve by means of the speed pulleys z, z, s; around 
the fan are weather boards or shields, a, a, a, to prevent 
any accidents, but can be removed if necessary ; between 
these boards the fim, delivei's its air ; b, b, two side pipes, 
which are bolted fast to the side plates k, k, k, k, and also 
to the foundation plate wi, m. The dotted lines d, n, on 
the stoue-wovk, show the wind road continued through the 
■ame to communicate with the ca-st-up pit c ; »t, n, ia the 
ground hne, or the siu^ace of the eai-th. 

" The apparatus iu the drawing ia reiffcsented out of 
motion ; when required to be used, the door D, must be 
closed, and the two valves a, a, a, a, to be set open to any 
necessary extent, and kept open by the catches y, y, affixed 
to the side pipe ; the pit c, having a communication with 
the whole of the shafts in the mini:, or part of them, each 
shaft is an opening for the atmospheric air to ' east down j* 
the vacuum formed by the revolutions of the fan, draws 
the air through the bottom workings or passages in the 
mine, sweeping all noxious gases, &c. away with it, and, 
by this means, rendering the mines, or any other place 
requu'ing ventilation, quite clear and w holeaome. 

"Should any accident happen to any part of the ma- 
chinery, tlia ventilation ivould he stopped ; in order to 
keep np the ventilation, the folluwin;!; method is pursued : — 
b, b, b, fi, shon-a the extreniity of n passage or cupola' 
taaktng a direct course from the cast-up shad c, to the 
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V>ttom of the engine chimney e ; /,/, the passage from 
^e pit to the inside of chimney ; g, g, g, fig. 2, repreBcntn 
B steam pipe connected with the boiler of the engine, ■nith 
boles pierced through it, and covering the surface of the 
pipe on that side next the chimney. Shut the valves at 
a, a, a, a, and open the door ti, whicti leads into the up- 
^st shaft c ; the rarefaction caused by Uie boiler fire in 
the chimney, cnusea a current of air to be drawn to it> 
-The steam pipe g, g, g, in the Plan, fig. 2, is represented 
Tqr e, e, in the elevation ; when the engine is standing, the 
steam in the boiler is useless, tuin it into the pipe above 
^scribed, fnid mising with the gas coming in contact ivith 
ftc fire or llame in chinmcy e, it brings the gas below 
firing pointj and prevents It from igniting ; tlic steam at the 
flame time causing a partial vacuum, facihtates the velocity 
of the air passing thixjugh llie works of the mine, or any 
other place it may be applied to. 

• ''Should there want new brasses, take out the cotter pin 
at h, slacken the nut? i, i, i, remove the headstocks suffi- 
aently back to clear the coupling A ; the speed pulleys 
can be then lifted off, and the brasses examined, without 
fsturbing the fan or shaft. 

" Figure 3, represents, at B, b, b, b, a fan entirely 
open at its outer diameter ; A, A, A, a, the two side pipes 
which are the passages for air, the inlets or air passages 
through the plates e, e, e; e, e, e, are exactly the size of the 
bn in breadth, and of such dimensions in depth as to allow 
Ae throttle valve at s, f, to bed agamst it. The form and 
■perture of the inlet is shown in fig. 7, at Xy x, x, x, 
U also the iiin f, the dotted line d, d, shows the vaivo 
mpposed to be situated in the inlet or supply pipe, and 
can be opened or shut, as necessity may require ; c, C, C, c, 
represents the tlange of side pipe, for the purpose of bolt- 
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ing it b> €, e, e, e, e, e. In fig. 3, d, d, the dotted liaes 
show the wind roads through the stone-work g, ff,g,ffi c, 
the dri^nng puUey, 

" Fig. 4, K, K, shows ihe fail rac« ; w, w, the wind 
road through the side pij>es; \, \, the tfirottle or stop 
valve J a, s, the stone-work for the foimdatioa. 

"Figure 5, represents an horizontal fun F, p, F, f, 
open at its extreme diameter, same aa figure 3 ; w, 
w, w, a round iron or other metal rim, with a passage 
through it the exact size of tlie fan, aa a supply inlet or 
wind road, which forms a commimication with the shaft or 
pit P, P ; r,r, r, r, a ventilator fixed beneath the fan, to be 
of sufficient diameter to admit of any required quantity of 
air : g, the step or bearing for the axis of the fan to run 
upon. Fig. 6, L, L, represents the top side or plain view 
of the ventilator r, r, r, r, in fig, 5. The contingent power 
for keeping up the ventilation iu cases of accident, in fig. 
3, and fig, 5, tlie same as what is resorted to and de- 
scribed in figs. 1, and '2. 

" This invention is also applicable for all purposes of 
exhausting air, ga^cs, and caloric. 

"An example is found on Plan 4 : «, u, u, u, represents 
a furnace ; b, B, a fan open all round its diameter ; w, w, 
w, w, the exhausting pipes delivering into the fan r, tt. 
Fig. y, /, /, /, t, a sto\e for the purpose of drying cores, 
loom, &c. ; h, h, h, h, an opening to the depth of the flue, 
to allow the heat to ascend into the stoie /, /, i, t. The 
apertures in the aides of the furnace used for the purpose 
of turning in the blast in this plan is reversed, namely, 
the air is drawn down the furnace through the apertures 
along the flue, represented by darts, which is walled with 
fire bricks b, b, b, b, h, b, b, h, b, to the fan b, b, and then 
delivered into the atmosphere. 
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" By this method metaJs, especially iron, will be greatly 
kiproved in quality ; the metal when in fusion will the 
6ore readily take up the carbon of the coke. 

" The fire is lit on tlie top of the furnace, and drawn 

wn on to tlie metal ; the weight of the metal, &c. fol- 
bwing down as the combustion advances, feeding the fiir- 
lace at the top aa usual. For the purpose of a blast, 
»ect a covering or building of brick or other substance, 
liver either figure .3, or figure 5, perfectly air-tight, 

in^ng the air from the outside of the building beneath 
be floor, to connect with the side pipes a, a, in figure 
i, or the inlet w, w, w, in figure 5, or the side pipes in 
res i, and 2 ; opening any imlimited number of open- 
^gs in the sides of the said building, and attaching pipes 
[hereto for the purpose of conveying air to the place re- 
Quired ; by this means a superior blast may be got, far 
mrpasstng any now in use, and with less power. 

" Having now described my improvements in ventilating, 
&c., and, as above stated, illustrated the same by showing 
Hs particular application to mines, I wish it to be under- 
itood that I claim, as my invention, the peculiar conatruc- 
tion and application of the above described apparatus for 
tiie purposes of ventilation," — {InroUed in the Rolls 
^apel Office, May, 1838.] 

Spcoificatiuu drawD liy Messrs. Newlon and Borry. 



To JosiAU Peabcb Holebbook, of Devonshire-place, 
Edgeware-road, gentleman, for his inrenlion of an im- 
^ proved method or improved methods of propelling vessels. 
_ —[Sealed 27th February, 1838.] 

Tb is improved method or improved methods of propellhig 
vessels, consists or consist, firstly, of an improved padtUe 
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wheel, the paddles of which arc not fixed radiallj-j but 
move upoD their centres : and secondly, of a paddle wheel, 
the paddles of which are fixed radially, as in the common 
paddle wheel, but which is, iu other respects, greatly 
varied and improved. 

And, first, of this improved paddle wheel, in which the 
paddles are not fixed radially, but move upon their centres. 

Plate v., fig. !), is a side view of a wheel constructed 
on this plan j and fig. 10, a sectional view, showing more 
clearly the essential parts of the wheel. The wheel consists 
of five principal parts, with their connexions and ap- 
pendages ; namely, an octagonal framework in two parallel 
pieces ; the paddles between these frames ; a guide wheel, 
to give the dcsii'cd position to the paddles ; a crank, to 
which the octagonal framework and guide wheel are con- 
nected in common ; and what is called a star wheel, which 
transmits the power directly from the end of the paddle- 
wheel shaft to the outer circle of the paddle wheel: a, a, 
are the arms of the outer circle of the paddle wheel, ter- 
minating on the outer side in the octagonal framework, and 
on the inner, in a nave which turns loosely on a part of the 
crank before mentioned ; S, c, d, is a bar which passes from 
one part of the octagonal framework to another, intersect- 
ing two of the arms a, a, between tlie points b, and d; f, e, 
arc the arms of the guide wheel, which are connected on 
the inner side with the crank before mentioned, and pro- 
ject on the outer side a little beyond its octagonal frame. 

The centre of the guide wheel is placed a httle above 
the centre of the paddle wheel. The paddle wheel and the 
guide wheel are connected together by means of two metal 
straps moving upon four pivots, two of H'hich are fixed in 
the guide wheel, at the points /, and ff, and two at the 
points k, and i, of the bar b, c, d. The object of the IsfC 
b, c, d, being to obtain the two positions A, and i, fo? fe 
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if the pivots of these straps, it is so placed in the paddle 
•frheel, that if a circle were drawn from the centre of the 
^ddle wheel, of the same size as a circle drawn from the 
Antre of the guide wheel, passing through the points ft 
fcd g, of the guide wheel, and two radii drawn from the 
Centre of the paddle wheel, intermediiitely between the 
ttdii of the paddle wheel, between which radii the parts h, 
Aid (, are placed, the points of intersection of the circle and 
ftese two radii would be A, and i. From the angles of 
Bie octagonal framings and the extremities of the arms of 
ttie paddle wheel, pass eight strong i-ods^,7>,^,^, which 
frace together the inward and outwai-d circles of the paddle 
♦heel. The paddles J^^', with the stems fixed to them, are 
Uaced upon these rods, and connected with the guide 
wheel by means of the roda i, which are called guide rods : 
Jhie end of which is attached, by means of pins, on which 
ftey turn, to the projecting ends of the arms e, of the 
ide wheel, and the other end works upon pins placed at 

le extremities of the stems of the paddles. Each paddle 

inBiatsofa plate of iron, an iron half pipe with almost 
SDtirely closed ends, and three iron stems. A superficid 
Wew of one of these paddles complete, is given separately 
b fig. 13, and an end\iew in fig. 14. A superficial view of 
{he half pipe is also given separately in fig. 15, and an 
&d view in fig. IK. The half pipe, it will be observed, is 
^aced by its edges against the iron plate, and upon this 
Salf pipe and plate are placed the three stems, the whole 
llring firmly fastened together. 

From the extremity u, of an arm of the guide wlieel, A 
guide rod proceeds to a stem of the nppenrsost paddle, flg. 
#9; while from another extremity r, of another arm of the 
ie wheel, a guide rod proceeds to the stem of the lower- 

ist paddle; both stertis having holes in them for pins for 
llteeotfnexion of their respective guide rods. Anv dirrc- 
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tion given tg either of these {^uided stems will be malQly 
transmitted, by the half pipe, to the other stems and the 
other parts of the paddle j and, thus, any twisting of the 
paddle is scarcely possible of occurrence. It is not neces- 
aarj' to have three stems to a paddle, nor is it absolutely 
necessary to have the paddle constructed of iron, as I have 
supposed it to be ; because it may be made of wood and 
iron in various ways ; but the method I have described ia 
one which I think to be at once uscfid and strong. From 
what I have stated, it will have been seen that the paddle 
wheel and the guide wheel arc attached and made to re- 
volve together, upon the principle of a well known method, 
namely, by means of straps or cranks ; the distance be- 
tween whose working points is equal to the amount of the 
eccentricity of motion of the paddle wheel and guide wheel, 
and whose same points are in a direction parallel to the 
direction of the centres of the paddle and guide wheels, 
Eveiy paddle in the course of one revolution of the wheel, 
assumes in turn each of the positions which the different 
paddles exhibit in fig, 9, or other positions rorresponding 
therewith. 

In the sectional view, fig. 10, w, o, represents part of the 
paddle-wheel shaft ; «. it, a, a, the aims of the paddle 
wheel connected together at their extremities by means of 
the rods p, /?, ^, ;j, upon which the paddles ^,j, turn; the 
inward arms a, a, of the paddle wheel terminating inwards 
in a nave firmly fixed to the paddle-wheel shaft; and the 
outward arms a, a, of the paddle wheel tenninating in- 
wards in a nave which revolves loosely upon the lower 
part of the crank /, vi. Hitherto, the only connexions 1 
have shown between the outer and inner circles of the 
paddle wheel are the rods p, p,p,p; but in (/, /■, «, t, fig. 
10,andshown separately in figs. ll,and 1 2, is represented the 
star w heel before mentioned, which I have introduced for 



Uotel^oofs, for Itiipis. w Propelliap Vessels. CS 

le purpoae of farther connecting the outer circle with the 
Idle-M'heel shaft, 

I call it a st^LT wheel, because it resembles in form a 
'heel Tvithout a periphery or bounding lines. It is firmly 
Ittached by a nave to the extremity of the paddle-wheel 
and by the extremities of its arms (which are made 
fa bent shape for the purpose) to parts of the arms a, a, 
f the outer circle of the paddle wheel. By means of this star 
'heel, the outer circle of the j)niUlle wheel is more directly 
loved by the paddle-wheel shaft, than by means of tli 
tods p, p, p, p, upon which the paddles move. It should 
roperly be stated in this place, of this star wheel, that 
le pecuhar bent form given to it in fig, 10, is not its only 
; because, according to circumstances, it may be bent 
Terently, and may be superseded by a wheel with a rim ; 
le arms of which wheel need not be bent, but the ex- 
tremities of which aiins may be attached by means of 
connecting other formed framings of the paddle 
rheel, and this then modified apparatus together ; but I 
rould here observe, that the form which I have given to 
lis apparatus in tig. 10, is that which I consider generally 
> be most desirable. It should be here noticed that this 
nparatus is not seen in tig. 9 ; because being placed be- 
|ind the paddle wheel, and its arms coinciding in directioo 
■ith parts of the arms of the paddle wheel shown in that 
Pj^re, it could not be exhibited in such a view of the 
■heel as is given in that figure. In a paddle wheel sucK 
IH is represented in figs. 9, and 10, the measure of the 
^entricity of the combination is equal to about one half 
the distance between the centre of the stem of a paddle 
the point at which the stem is guided ; but it is hardly 
IKcessary to obsrfve, that this measure of eccentricity may 
increased, and that, in proportion as it is increased, the 
^ paddles, which are at the bottom of the wheel, will assume 
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poBitions more nearly vertical, and fire vem. TB*| 
verse of this proposition must be equally evident ; nandeff^ 
that in proportion as the distance between the two before- 
named points of the stem of a paddle is dimini&hetl, tKe 
paddles will also assume positions more nearly vertical 
onea, and vice versa. From fig. 9, it wiU be perceived 
that the arms of the guide wheels iipon which the two 
lowest guide rods are placed, are equally distant from the 
lowest arm of the paddle wheel ; and this will be found to 
constitute an important novelty in my plan of construction ; 
for it is by this, or some like relative position of these two 
parts, that I am enabled to obtain such positions of the 
paddles as are shown in the figure. I have used a crank 
as a point upon which the guide wlieel may revolve, and I 
have placed the guide wheel within the paddle wheel, but 
it is not absolutely necessarj', cither that the crank should 
be used, or the guide wheel so placed ; because a guide 
wheel upon a large eccentric centre might be used, and the 
guide wheel might be placed outside of, and on either side 
of the paddle wheel, though not, in my judgment, to so 
much advantage. 

My second improved method of propelling vessels con- 
sists of an improved paddle wheel, the paddles of which 
are fixed radially, as in the common paddle wheel, but in 
which the paddles are made to move from and towards the 
centre of the wheel, so that any degree of immersion of the 
paddles may be produced which may be deemed desirable, 
and the paddles may also be reefed occasionally. The 
method by which the paddles of a wheel may be made to 
recede from and approach towards the centre of a paddle 
wheel, is illustrated by figs. 1?, to 25, inclusive. Nuts are 
fastened to the paddle boards, and screwed to fit long screws, 
extending from nearly the centre of the paddle wheel to 
the rim of the paddle wheel j and these screws worft^ 
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aocketa at their extremities and other parts, having, aeaf 
t^oae extremitiea near the centre of (he paddle wheel, small 
toothed pinions, which pinions take into the teeth of a reel, 
liaviug the teeth of a crown wheel at each end ; this reel 
moving easily upon that part of the paddle-wheel shaft 
Vhich ia bet^veen the two circles of which the paddle wheel 
ia composed : between the side of the vessel and the circle 
qf the paddle wheel ncai'est the \'cssel la a crowa wheel, 
also moving easily upon the paddlc-whccl shaft; and be- 
tween the crown wheel and that end of the reel before men- 
Jjaned, which is nearest the vessel's side, there ia a small 
t^f^cd wheel, whose bearings are tjxed to the inner circle 
pf the paddle wheel, which takes both into the reel and the 
CFown wheel, maintaining a connexion between both of 
tiese parts ; while this small toothed wheel ia bo placed oq 
the paddle wheel, that it does not take into the pinions of 
tjie sci^ews of the paddles. In connexion vith the crown 
ifjieel next the vessel's side is a clutching apparatus, to 
Q-fiBp at times the circumference of this wheel whenever 
^e paddles are required to have their places changed, the 
^eration of which clutch I shall hereafter describe. Fig. 
\^i represents a sectional side view of a paddle wheel, taken 
^ that end of the reel before mentioned, which is nearest 
^e vessel's side; or to makeinyselfmore clearly understood, 
.irf 8 section made by a plane in the direction of the dotted 
Jnje a, b, of fig. 18. In fig. 1/, let the parts c, represent the 
raddles in section ; those marked r/, ntits fastened to them; 
^A the parts e, represent the screws passing through these 
ants, playing by their outer extremities in sockets _/i and at 
mfts near their other extremities in otlier sockets g, and 
ifdso in other sockets, by their other extremities h : upon 
f([uared parts of these screws, between these two seta oiF 
A^ckets last mentioned, are fixed small toothed pinions it: 
the part./) represents a section of the paddle-wheel shaft. 
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Now, besides the parts of fig. 1 ?, already described, t 
slill another part to notice, which is the ^mall toothed 
wheel k, which maintains the connexion between the reel 
and the crown wheel before mentioned; this small toothed 
wheel is the same as is shown in another position in 6g. 21, 
being marked also in that figure, k. Fig, 1?, represents the 
interior side of the circle of the paddle wheel nearest the 
vessel's side j which circle exactly resembles the other circle 
in structure, except as regards the small toothed wheel *, 
which appertains to the inner circle exclusively, and except 
also the screws thereof, the screws of the two circles being 
threaded in opposite directions. Fig. 18, is an edge view 
of a paddle wheel of the construction I am now describing, 
shoiring the paddle-wheel shaft, the reel, the crown wheel, 
and the clutching apparatus in section, and the uppermost 
and lowermost paddles, with their screws and nuts in full 
view. In this figijre,y, represents the paddle-wheel shaft ; 
/, I, the before-mentioned reel ; m, m, the crown wheel j and 
H, «, part of the clutching apparatus in section : the parts 
markedy^, the outer sockets of the screws ; those marked g, 
the other sockets; and those marked h, the innermost 
sockets of tlie screws e, e, e, e, of the uppermost and lower- 
most paddles : the parts marked t, represent the pinions 
fixed near the ends of the screws, and those marked d, the 
nnts fastened to the paddles through which the screws 
pass. The small toothed wheel i, of fig. 1 7, is not shown in 
this figure {fig. 1 8), in order to avoid confusion in the draw- 
ing. It should be specially noticed of fig. 18, that the 
screws of one wheel are differently threaded from those of 
the other, because the reel, by putting the opposite pinions 
into opposite action, would, unless this difference of thread- 
ing was made, cause the nuts at one end of a paddle to 
advance towards, while the nuts at the other end of the 
Bfime paddle would recede hrom the centre of the pac 
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vbeel. Fig. 19, represents a longitudinal sertion of the 
3reel before mentioned, and fig;. 20, an end ^-iew of each end 
(if the same reel. Fig. 21, represents the mode of con- 
nexion of the reel with the crown wheel before mentioned ; 
and fig. 22, represents the crown wheel before mentioned, 
Miich is marked m, when clutched ; and also represents 
die paddle-wheel shaft in section, which is marked/ The 
Etching apparatus, shown in fig. 22, consists of two pieces 
^iron R, n, playing on a strong pin o, at one end, while 
aie other ends have two screwed holes to receive the 
spindle p ; which spindle, be it observed, is screwed 
lialf way with a right-handed thread, and the other half 
Ifay with a left-handed thread, the object of these different 
8 being to make both parts of the clutch approach 
And depart equally from each other at the same time. This 
iqtindle works in two sockets marked g, and has a tapering 
^uared end r, to receive a key, by w hich it may be tiUTied- 
St should be observed, that as the parts of the clutching 
ii^paratus n, n, which are in contact with this spindle do 
t move exactly in a straight line, it will be necessary that 
E screwed holes in these parts should be somewhat larger 
an the screwed part of the spindle, in order that when 
Aiese parts depart from the positions in which they are 
represented in fig. 22, neither the spindle nor these parla 
fboiild be strained. When the clutching apparatus is in 
fte position in which it is represented in fig. 22, the paddle- 
Hliieel shaft is not prevented from being in motion, because, 
li the crown wheel m, moves easily upon the paddle-wheel 
ft/, the clutching of the crown wheel »n, does not neces ; 
)r stop the paddle-wheel shaft/: now, if this shaft be 
k motion wliile m, is clutched, the paddles will be made to 
fance or recede, their motion depending upon the direc- 
1 in which the paddle-wheel shaft is in motion. 
' In order to show the effect produced upon the paddlet 
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by the crown wheel m, being stopped, I shall) first, refer 
to fig. 21, and I shall suppose that the paddle vheel 
moves in the direction of the arrow against this 
figure. Now, as the paddle wheel moves round, it carries 
with it the small toothed wheel k ; and as this wheel k, 
cannot move round with the paddle wheel against the teeth 
of the crown wheel m, without also turning on its centre; 
and as this wheel k, cannot turn round on its ovm centre, 
without also turning round the reel I, it follows, that the 
position of the reel upon the paddle-wheel shalt will 
always be changing, while the wheel k, is in motion on 
its own centre. The reel being thus set in motion, let us 
refer ta fig. 18, to perceive the effect upon the paddles. 
The reel, taking into aU the pinions of the screws, will, by 
its motion, turn the screws on one side, in one direction, 
and the screws on the other side, in another direction j and 
as these screws have their threads, some in one direction 
and some in a reverse direction, the effect upon these 
screws will he that parts of them mil be continually evolv- 
ing fi-om and entering the ditierent nuts; and as the 
screws are prevented by the combination from moving 
towards the centre of the paddle wheel, the nuts and, with 
tliem, the paddles will move towards the periphery of the 
wheel. Of course, if the paddle wheel revolves in a con- 
trary direction, the results will be contrary. By what has 
been said, aud supposing fig. 18, to represent part of a 
larboard wheel, it will be perceived, upon consideration, 
that if it were desirable to place the paddles nearer the 
periphery of a wheel, while a vessel was in motion, the only 
operation which would be necessary to be perfbrmedi 
would be to bring the clutch into operation ; the motion of 
the engine would do all the rest. It would not even be 
necessary to firmly grasp the wheel m, but only to prey^gj 
it from going as fast as the paddle wheel ; because ^ ■ 
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ference in speed of the wheel m, and the paddle 
trould produce, only more slowly, the same effect that 
would be produced by totally arresting the progress of the 
wheel m, while the paddle wheel was in motion. By fig. 
17, it appears that the paddles would not be reefed, but 
only moved from their places ; but by tlie same means tliat 
the whole of a paddle is moved, a part of one could 
also be moved ; and if a moveable part of a paddle were 
brought under cover of another fixed part, such a paddle 
would really be reefed. It follows, that the modification 
shown in fig. 17, in order to allow of its paddles being 
reefed, only requires to have permanently fixed paddles, 
dhd small moveable ones pushed out beyond the fixed 
toes; and then, upon moving the smaller ones, under covei' 
of the fixed ones, the paddles of the wheel would, in 
reality, be reefed. It \\iU have been perceived, from what 
has already been stated, that the paddles in figs. 17,and 18) 
o not travel upon the arms of the wheel, but merely upon 
; screws, while the screws are partly attached to the 
1, and partly to the nave of the wheel ; but there ia 
nthing in this combination to prevent bolts from being 
filed to the paddles, which bolts may slide upwards and 
iftwnwards upon the arms of the paddle wheel; or tie 
. of the paddles may be made of such a form, that 
liey may do for bolts as well as nuts. In figs. 1?, and 
[, the screws are represented as turning round, while the 
B advance and retire : but this is not absolutely neccs- 
7, because the screws may be made to advance and re- 
', bringing and taking with them the paddles fastened 
5' them, and the nuts of the combination may be made 
e to revolve ; for, suppose that the pinions i, were not 
cdy fastened to the screws, but screwed witliin, and 
e to act as nuts upon the parts of the screws within 
liem; theu, by the revolutions of pinions in different 
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directions, the screwed threads within them would cauu 
the screws to advance or retire. In the case of such a com- 
bination as this, it would not be necessarj' that the screws 
marked e, should be screwed through all their length, but 
only through such a part as would be necessary for their 
working through the distance, through which they could, 
under such circumstances, work. Until the clutching ap- 
paratus is brought into action, the paddles and their 
screws, and the reel, and the wheel k, and the wheel m, all 
revolve as the paddle wheel revolves ; in fact, there is not 
the slightest action between any of the parts of which the 
paddle wheel is composed ; but when the clutch is brought 
into operation, then only is there any motion among the 
parts of the paddle wheel. When the paddles are desired 
to be pressed more outwards towards the periphery of the 
wheel, all that is necessarj' to effect this purpose, is to 
bring into slight contact the wheel m, and the clutching 
irons n, n, and to keep this contact until the paddles arrive 
at the position* desired. 

And having now fully described my said two improved 
paddle wheels, I declare that I do not claim as of my in- 
vention any of the parts of which the said wheels are re- 
spectively composed, as in themselves, and separately con- 
sidered new ; but that what I claim as of my invention, 
in respect of the first wheel hereinbefore described, is the 
general combination (^f known mechanical contrivances, by 
which the position of the paddies is varied, according to 
the revolution of the wheel, and, according to the degree 
of useful resistance required from them, in a more simple 
and efficient manner than by any other wheel, on the same 
principle heretofore in use ; and, iu respect of the second 
wheel, hereinbefore described, the general combination of 
known mechanical contrivances, by means of wliich the 
paddles, although fixed radially, may be immersed to^ 
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desired, and may also be occasionally reefed. And 
claim, fiirther, the application of tlie guide and star 
'heels, respectively modified, hereinbefore described, 
■separately or conjointly, to any other of the known 
paddle wheels, on the feathering principle ; and, also, the 
separate application of the contrivances or methods herein- 
before described, to ditferently immersing or to reefing 
"•flie paddles of wheels when these paddles are radially fixed. 
[Inrolled in the Inralment Office, Avguit, 1838.J 



fb William Nealb Clay, of fVest Bromwich, in the 
county of Stafford, inani^factunng chemist, and Joseph 
Demiam Smitu, of St, Thomas's Hospital, in the 
borough of Southwark, student in chemistry for their 
invention of certain improvements in the manvfacture of 
^&M«.— [Sealed 16th November, 1837.] 

Fbib invention consists in the application of certain mate- 
dais in the manufacture of glass, not heretofore so used, by 
vfaich we are enabled to obtain various descriptions of 
glass of an excellent quality, and at a reduced cost ; such 
materials being used with the matters now employed, or in 
substitution for some of the matters now used in the various 
mixtures for making glass, which is brought to market 
under various denominations, the names of such glass de- 
pending, in some respects, on the process through which 
is, and the uses to wiiich it is applied ; but atl glasa- 
iking may shortly be stated to be the fusing of silica at 
great heat, with certain saline or alkaline substances, and, 
some cases, the oxides of lead at the same time. There 
probably no two glass-makers engaged in making glass 
VOL. xiit. L 
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which is sold by the same name, who would agree as to the 
mixtures to be used ; and, as far aa our experience goea, 
we have not found any two makers, either of flint glass, 
crown glass, plate glass, or glass under other names, who 
employ the same quantities of ingredients ; and, in some 
cases, different makers vary the materials from which the 
same named glass is manufactured. 

We are, therefore, unable to set forth any general rule 
of glass-makhig for any of the various named glasses ; at 
the same time, the materials which we apply to the pur- 
pose of improving the glass manufacture in general, will, 
with greater or less advantages,applytothe various mixtures 
used by different glass manufacturers, We, therefore, pro- 
pose to give such mixtures of eilex, and the materials 
ordinarily in use, with such quantities of the materials now 
to be newly applied, according to our invention, aa will he 
suitable to the making of flint glass. 

The various processes of glass-making being well known 
to glass-makers, no description will be required for per- 
forming the same, such processes constituting no part of 
oiu" invention i nor are the processes of fusing of the mix- 
tures, nor the subsequent treatment of the glass to produce 
the various named glasses, changed or altered. The inven- 
tion relating to the application of certain materials not 
hitherto so used in combination with silex and other 
matters for making glass. 

And our invention consists, first, in the application of 
combinations and salts of barium, strontium, and zinc ; 
and, secondly, in the application of granitic, or other rocks 
abounding with felspar. 

In using combinations, or salts of barium, or of stivDn- 
tium, we prefer the carbonates of barytas or strontia which 
are found native in some parts of this kingdom ; or other* 
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wise^ for them to be in the state of sulphate of barytes ; in 
which latter case we mix a proportion of charcoal^ or other 
carbonaceous substances. 

■ 

In using combinations or salts of zinc^ we prefer thiB 
oxide of zinc which is formed during the process of mtau* 
facturing that metal. 

Mixture for making glass by combining combinations^ or 
salts of barium^ with silex and other materials: San^^ 
820 parts by weight ; red lead, 150 parts by weight ; carb. 
barytes, 145 parts by weight; carb. potash (pearl ash), 
112 parts by weight ; nitre, 7 parts by weight; some Utile 
oxide of manganese (the usual quantity). 

Mixture for making glass by combinmg combinations, 
or salts of strontium, with silex and other materials : Sand, 
320 parts by weight; red lead, 150 parts by weight; carb. 
strontia, 108 parts by weight ; carb. potash (pearl ash), 
112 parts by weight; nitre, 7 parts by weight; oxide of 
manganese as usual. 

Mixture for making glass by combining compounds, or 
salts of zinc, with silex and other matters : Sand, 320 parts 
by weight; red lead, 150 parts by weight; oxide of zinc, 
56 parts by weight; pearl ash, 112 parts by weight; nitre, 
7 parts by weight ; oxide of manganese, some little as usual* 
In some cases we do not use red lead (oxide of lead), but 
then we double the quantities of carb. barytes, carb. stron* 
tia, and oxide of zinc, respectively. 

Other descriptions of glass we make with the following 
mixtures : 

Puts by 
weifi^t. 

Sand ... .480 
Oxide zinc . .120 
Carb.soda(pure) 165 
Little oxide of 
manganese. 



Fvteby 
weight. 

Sand ... .480 
Carb. barytes . 300 
Carfo. soda (pure) 165 
Little oxide of 
manganeset 



Parts by 
weight. 

Sand .... 480 
Carb. strontia . 224 
Carb.soda(pure) 165 
Little oxide of 
manganese. 



3W 
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Further mixturcB : 



Sand . . . 
Chalk . . . 
Siilpli. soda . 
Sulph. borytes 
Charcoal . . 
Litlte manga rie; 



Chalk 
Sulph. 
Sulph. 
Charcoal . . 

Little mangani 



.960 
.200 
.290 
.3?0 
. 40 



Chalk'. '. '. 

Sulph. soda . 

Sulph. barytes 

Charcoal . . 8 Cha'rcoal 1 . . 40 

J^ittle m angaries 

These mixtures form cheaper glasses, aa they enable the 
■manufacttirer to use less alkaline or saline substances than 
before. 

We will proceed to give nuxtures of the application of 
those rocks in iihich feUijar predominates, and which, at 
the same time, contain very httle or no oxide of iron ; as, 
for instance, a mineral found in ComMall, and used in the 
potteries under fhe name of " Cornish Stone ;" this we 
use in conjunction witli common salt or muriate of potash, 
and we find these mixtures to afford good and cheap glass. 



Cornish stone powdered 

' fine as sand . . . . 

Common saU . . . . 



, Cornish stone powdered 



Chalk . 



e of potash , 



1 6 ■ Muriate of potash ... 22 
20 I Chalk 16 

Having thus described the nature of our invention, and 
t'le manner iu which the same is to be performed, we 
would remark, that although we have given particular 
quantities of the various materials in the mixture, we do 
not confine ourselves thereto, and the glass mnnufacturer 
.Mill readily adapt our iuvention to the object he desires: 
for, it Mill be seen that an important feature of our inven- 
tion is, in some cases, to reduce the necessity of using so 
much red lead, and, in other cases, to dispense with the 
use of red lead altogether, andj in other casesjj 
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c extent of using alkaline or saline substances, by the 
kppUcation of other materials. Hence, supposing a glass- 
fnaker is about to apply any of the substances herein men- 
j^oued, as consticutiug our impTOvements in the manuiac- 
ure of glass, and supposing him to have r particiUar 
luixturc of his own, which, as before stated, is most gene- 
rally the case, he will apply some one or more of the 
matters herein mentioned, for it is not necessary that only 
^e of the matters shoidd be employed in any particular 
Buxtiire. 

And we wotJd have it understood that we lay no claim 
» the using of any of the other materials herein described, 
nor do we confine ourselves thereto, as there are other 
materials used in glass -making, for various purposes, and 
IB is well understood. But what we claim, as the first part 
afour invention, is, the application of compounds, or salts 
if barium, strontium, and zinc, in combination with silica 
ind other materials, in the manufacture of glass; and, 
secondly, we claim the apphcation of granitic or other 
(cks in which felspar predominates, in the manufacture of 
lass.— [/nroiferf ill the Inrohnent Office, \mh May, 1838.] 



To RicnAHD Roberts, of Manchester, in the county of 
Lancaster, civil engineer, for his invention of a certain 
improvement, or certain improvements in steam engines, 
and also in the mechanism through which the elastic 
force of steam is made to give impulse, and to regulate 
the speed of locomotive carmine*.— [Sealed 13th April, 
1832.] 

Theke are six distiaet features of invention embraced 
.under this patent ; first, a mode of vaiying the quantity 

of steam supplied to the working cylinder of a locomotive 
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engine, by peculiar constructions of calves; second," 
mechanism by which variable actions of these valves are 
effected; third, a mode of regulating the supply of water 
to the boiler ; fourth, a contrivance for preventing either of 
the driven wheels rubbing upon the rail when the carriage 
is passing over curved lines ; fifth, the adaptation of steam 
force to a break for retarding the progress of the carriage 
when required; and, sixtli, a peculiar mode of constructing 
the running wheels, 

We regret that the length of this specification, and the 
magnitude of its drawings, prevent us from giving it in de- 
tail; but we sliall point out the manner in which these 
objects are to he carried into eftect, and have no doubt but 
that they will be perfectly understood by our readers. 

Instead of the ordinary slide valve for opening and clos- 
ing the induction and eduction passages of the working 
cylinder, the Patentee employs a cyhndiical or prismatic 
tube, working within a corresponding tube or box, and 
furnished with the necessaiy openings for allowing the 
steam to ingress and egress. The construction of this 
apparatus must be obvious to all acquainted \vitb steam 
engines ; but a second similar apparatus is connected 
with this,. forming a similar sort of valve for the adnussion 
of the steam, but subject to a smaller action ; so that 
though the first-mentioned slide valve acts as in the wdi- 
nary way, the quantity of steam admitted to the valve box 
will depend upon the extent of action or opening of the 
second valve, through which the supply of steam passes 
from the boiler. 

The action of both these valves is derived much in the 
usual manner, by jointed rods or levers from some of the 
moving parts of the engine ; but upon the lengths of sonie 
of these rods or levers w ill depend the extent of the action 
of the valves. It is, t'lerefore, contrived that one of the 
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auxiliary ^^M 
s length, H 



leds or levers forming the connexion v 
lilve, shall be capable of adjustment as to its length, 
Ifbereby making the stroke, and, consequently, the sliding 
JiptioD of the valve greater or less, as may be required. This 
^justment may be made by the m»n attending the engine, 
it may be connected to a governor, aud by that means 
^ade self-adjusting, and thereby to determine the speed of 
le engine. 

The mode of regulating the supply of water to the boiler 
ia by a receiving vessel placed on the side of the boUer, 
SsAo which the water from the boiler flow a freely. A hollow 
)m11 float is placed within this vessel, connected by a per- 
pendicular rod and levers to the cock in tlie water pipe 
leading to the boiler. When the surface of the water in the 
Iwiler, and, consequently in the said receiving vessel, is 
Kt the height requii-ed, the elevated situation of the flaat 
irfll cause the cock to be closed; but when the surface of 
Qie water sinks below the required level, the float will de- 
id and open the cock, so that the water may be allowed 
io flow into the boiler. 

In order to allow of the two running wheels to which the 
driving power is communicated, to revolve with different 
speeds, or what is termed differential motions, when pass- 
ing over curved lines of rails, the shaft, upon the ends of 
nhich the running wheels are fixed, is made in two parts 
connected by a cylindrical socket. Upon each of these 
shaAs a pulley or a chain wheel is affixed, and driven by a. 
strap or a chain from a corresponding pulley or wheel on 
the ci-ank axle of the engine. Tliese pulleys or chain 
wheels are each attached to the back of a bevel wheel, and 
turn with those wheels loosely upon the crank shaft; but 
these wheels are locked thereto by a mitre wheel, which 
takes into both. This mitre wheel is mounted upon a 
Btud, which stands out at a right angle frgm the crank . 



'Recent Patenig, 

shaft, and is consequently carried round by the crank shaft, 
and thereby made to give rotary motion to the lower bevel 
wheels, and through the agency of the pulley, straps, or 
chains, to the shafts of the running wheels also. Now, as 
long AS the direction of the carriage continues in a right 
line, the two running wheels will be driven with equal 
rotary motions ; but when the carriage passes along curves 
in the line of road, the inclination of tlie carriage to the 
right or left, will cause that m heel wliich runs upon the 
smaller radius of the rails to be partially retarded by an 
increase of friction ; and this retardation being communi- 
cated through the strap or chain to its driving pulley and 
bevel wheel, that bevel wheel will give a small quantity of 
retrograde motion upon its axle to the connecting mitre 
wheel, and thereby cause the other bevel wheel to be moved 
onward, and, by that means, increase the rotary motion of 
the nmning wheel upon the outer or larger radius of the 
curve. 

The mode of retarding or dragging the running wheels 
n hen passing down incHned planes, is by means of an ordi- 
nary break, the lever of which is acted upon by the power 
of a piston in an auxihary steam cylinder. 

The novel construction of the i-unning wheels, which 
constitutes the sixth feature of the invention, consists in 
forming transverse grooves in the box of the wlieel, into 
which the inner ends of the spokes are to be inserted, and 
they are made fast by end discs or cups. The outer ends of 
the spokes are fonned with crutch heads fastened to the 
felloes, which are made of angle iron bent into the circular 
shape, and the outer part is a circle of iron put on when 
hot and shrunk fast upon the felloes, which makes all tight. 
— [Inrolled in the Inrohnent Office, October, 1832.] 
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7b William Elliott^ of Birmingham^ in the county qf 
Warwick, JmUoU'-mamif act ureVy for his invention ofwi- 
jnrovemenis in the manufacture of covei^ed buttons.-^ 
[Sealed 14th December, 1837.] 

This invention consists, simply, in covering a button with 
a piece of woven fabric, having a raised figure or orna- 
mental device, which shall occupy the centre of the face of 
the button when finished. The description of buttons to 
which this invention is intended to apply, are those made 
with flexible shanks, by covering a disc of metal or other 
material with a woven fabric, as cloth or florentine : the 
union of the materials being effected by pressure in dies, of 
which modes of manufacturing buttons we have given 
several examples in our preceding volumes, under the 
patents of Sanders, Ainsworth, Ashton, and others. 

Trifling as this invention (if it can be called an inven-* 
tion) may appear, the specification is spun out to a most 
immoderate length, by verbose repetition and irrelevant 
description. We ' shall not, however, inflict upon our 
readers the task of wading through such an uninteresting 
mass^ but merely mention the points to which the Patentee 
has thought it necessary to allude. 

The Patentee refers to the weaving of fancy figures or 
devices in silk, in imitation of embroideiy, and to raised- 
figures in velvet, the process of producing which, howe\'^er, 
finrms no part of the invention, and are well imderstood. 
**My invention,'^ he says, *^ only relating to the appUcation 
of certain fabrics, having a set figure or design for the 
centre of each button.^ 

Here, indeed, is the whole invention ; and all which re- 
mains to be said is, that the fabric may be woven in squares 
to facilitate the stamping out of the figures accurately, so 
that the device shall be in the centre; and in order to place 
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the piece so cut out accurately in the dies, a slid!- .^ , 

in the centre of the die, us a register pin, may be employea, 
or it may be done in any other way ; and where the raised 
(leiice is of velvet, the centre of the face die may be 
hollowed out, in order to avoid crushing the pile of the 
fabric. — llnrolled in tke Inrohnent Office, June, 1838.] 
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To George Ryder Peppercorne, of Vauxhall, 
parish of Lambeth, and covnty of Surrey, gentleman, for 
his invention of an improi'ed machinery, to be employed 
for locomotion on railroads and other roads, which is also 
''applicable to other engines for exerting power. — [Sealed 
.3lBt January, 1838.] 

The principle of tliia invention consists in converting ths 
external or indirect motion, which takes place in the ordi- 
nary draught of carriages by quadrupeds, into a more 
direct or prinjary action, by which the animal is enabled to 
exert bis power with more economy, greater safety, and at 
much higher velocities. It is well known that in ordinary 
draught, a great part of the horse's muscular action is ex- 
erted to carry his own weight, and above a certain velocity : 
any momentum obtained by the carriage at this point, 
not being continued to or partaken of by the horse, soon 
ceases, and the animal is constrained to exert his power at 
a lower velocity, by which one part of his muscular force 
is consumed in carrying his own weight, and the other 
that of dragging the weight of the carriage. 

My invention consists, thcvcfove, in the application of a 
certain combination of machinery to effect the raising and 
suapending, or supporting quadrupeds fit for locomotion 
on a carriage or framcwnrk supported on \\ heeH, by «bieh 
the whole O'- great part of the weight of the horse is car- 
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ned bjr the interposition of certain springs, burs, girths^ 

^d braces. This framework being connected to the car* 

riagefor conveyance^ whatever momentum may be obtained 

is combined of the weight of the horse, as well as of the 

conjoint carriage, and will follow the law of accelerated mo* 

tion ; the naturally interrupted action of draught is con* 

verted into a motion, which being transmitted continuously 

and directly to the carriage, constitutes it a primary ma<p 

chine for locomotion. 

The action which takes place is, perhaps^ better de* 
Scribed by saying, that in ordinary draught the power of 
the horse is incapable of accumulation ; whereas, the ob- 
ject of the present invention is to store up the average 
expenditure of force by the horse, at constant additions tQ 
the ultimate momentum. 

Plate V.^ fig. 1, shows a side view or elevation of the 
conjoint carriage; and fig. 2, the ground plan, viz. the car* 
riage of the horse a, and that for conveyance b, (which in 
this phn has the form of a phaeton,) connected together 
at o, by a vertical hinge ot joint; a, a, a, is the axle passing^ 
over the back of the horse, and screwed or stepped into 
two blocks h, by which are firmly coupled to the undec 
shafts A, A, at r, c ; this axle slides freely into a bent part 
of the axle arms c, c. It will be seen by the front viewj 
fig. 3, that these axle arms are quite independent of 
the axle a, a, a. The shafts or frame h, A, is bomc! 
by two springs </, dy firmly coupled in the bed of the axle 
arms at d, dy e, «, is the suspension spring bar, sUding 
freely on 6> a\ f^ fy the springs to be of wood or metaij, 
e(Hinected bj^ &, o<it*d, cbtfin, leather, brace, or metal rods to 
^, jT, the saddle bai', which also, as e, e, slides freely on a, c^ 
This saddle bar is thus formed ; the parts A:, A:, are truly^ 
turned to fit corresponding sockets bored in the arms ^, g^ 
in which they woidd tevolve freely, but are stopped by twQ 
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Ktuds m, m, which fit two cuts or slots in g, g, which is 
ehown more plainly in tig. 4, which is a section of g, g^ 
the cut or slot ht-ing one quarter of the circumference, or 
any other less part, as one sixth of a circle. It will be 
seen hereafter, that this cut is to allow the hor^e con- 
nected by the saddle ii, w, to k, k, k, to depress his hind 
quartei-B or haunches, fur the purpose of backing the 
carriage, he is stopped fonvards by the slud in, m ; n, ti, the 
saddle, a side ^iew of which is shown at fig. 5, is con- 
nected to the saddle bar at w, «, by pins passing through 
two tenons iu the saddle tree, which is iron, fitting cor- 
responding sockets in k, k. 

In fig. 1, p, p, are one, t« o, or more bent supports be- 
tweeen A, and a. I call them the upper shafts, although 
when made of elastic wood they answer the purpose of 
springs acting upwards : in the latter case, I prefer to 
make them in tv o or more slips, in the manner of the 
plates of metal springs; the one sliding on the other 
through brackets or couplings fixed to one or the other sUp ; 
q, q, ia a bar, at the two ends of which is fixed the leather 
brace, passmg over the axle «, a, which carries at the other 
end the spring bar c, e ; i-ound the centre of this bar y, y, 
is passed a leather brace, which is fixed to some central 
part of the upper shafts, and being continued to the winch 
t, t, ia woimd upon its axis or roller, and acted on by the 
lever, as shown in lig. 1. 

I have described the lei-erage which I employ; but it is 
evident that other leverage may be employed, the object 
being to raise the horse by the spring bar e, e; in some 
cases the spring bar e, e, and springs ^y; may be dispensed 
with, the bar q, q, being made the spiing, and connected 
directly to the saddle bar. Connected to p,p,hy ?l bolt 
at r, are two cheek plates of iron, which carry the axis of 
the winch, and fonn one half of the vertical hinge connect- 
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ing tiie cairiages ; the connecting bolt of this hmge is an 
upright rod c^ furnished at the top with a transverse rod, 
to .which reins may be attached ; at the other end, and 
under the carriage, it carries a wheel, and round which is 
passed a rope or chain, in the manner shown inthegroimd 
plan, and fixed at r, v; the object of this leverage is to 
guide or turn the conjoint carriage. It is evident that there 
are other modes of eiiecting this, but I prefer the above 
described; w, is a cross piece, removed by withdrawing 
the pins for the admission of the horse. I here observe, 
that I do not restrict myself to any particular method of 
turning the carriage, but the above described method is 
the one I prefer; but the bent supports /?, p, may be fixed 
to the carriage for conveyance and traverse, on the top of 
the upper axle a, a, a, a, as is usual with four-wheeled car- 
nages. There is, also, another method I employ for this 
purpose, in connexion with the vertical joint at c ; this 
.plan is shown by Plan 4, in which a, a, is what I call a 
double traversing perch, which bears upon the centres of 
either pair of axles ; the two ends of this perch are not 
.fixed^ but allow either axle to traverse to the extent of two 
dots cut through the perch, in the manner shown by the 
dotted lines ; the connecting bolts which traverse the slots 
being fixed to the axles. A bar b, b, which is shown in 
section at fig. 8, is fixed athwart the perch, and on the 
under side is an iron bar, which allows the top of the con* 
necting.bolt of the hinge or joint c, to traverse thereon. 

When the carriage is turned, it will be in the way shown 
by. the dotted lines, the hinge or joint c, traversing to b, 
and.the axles toward each other by the slots in the perch. 
I daim the application of this perch generally to carriages. 
I have. called the axle a, a, a, a, a, the upper axle, because 
ia fig. 1, the dotted lines under the axle a, a, a, show the 
i^HplicatioQ of gn .under axle, which I claim to employ in 
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certain cases where great strength is requireJ, or indr^ 
thai one horse is driven abreast. The application is also 
shown in fig, 3 ; in this case the bent axle arm c, c, 
is formed in the same way below as it is above the centres 
of the wheels, but it carries neither springs nor shafts. 
The under axle slides through a hole, as in the upper part, 
and ia prevented coming out by the blocks, through which 
are fixed transversely four pins, and attached to these pins 
are chains or slight rods, the direction of which is shown 
by the dotted line carried on each side of the shafts h, h, 
up to e, e, the spring bar. When this latter is lowered* 
it lets fall the under axle to the ground, and allows the 
ingress or egress of the horse : when raised, it carries with 
it the under axle out of the Tiay of the horses' feet, and 
elear of the ground. It is e^'irfont from the plans, that aB 
that is required to adapt this conjoint carriage as a loco- 
motive for railways, is to provide suitable wheels, which 
need no particular description : it is also evident that tht 
joint or hinges is not indispensable for railways. 

The next feature of my invention is a brake (or 9ltid}> 
which is shown in figs. 1, and 2, to be acted on by th« 
driver without removing from his seat: ^, *, are two 
springs of wood or metal, fixed across the axle or the bot- 
tom of the carriage ; they are connected at y, by a bar or 
rod, which carries two other rods banging freely y, z. to 
within about twelve inches of the ground ; these vertical 
rods aie again connected together by a bar which forms the 
axle of the brake to small wheels 7, which may be fomied 
of wood with an iron tire of some substance; and I prefer 
that their circximference should be cut away, as shown, to 
correspond with the periphery of the carriage wheel ; tVom 
the axle of these small wheels a cord or drain is carried, as 
shown, round a loose pulley or sheave on the main axle, or 
fixed to some part of the carriiige near the axle, the cord il 
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cootinuecl upward, and acted on by a small winch, as 
■bown, in the seat of the driver : the axis of this wincH 
poMes through the seat, and arts in like manner on the 
other side. By acting on the winch, the cord first draws 
the amall wheels or skid close to the periphery of the car- 
riage wheels ; and if greater ti'iction is required, by tighten* 
ing the cord, the centrifugal action of the main wheel will 
draw the brake by bending the springs x, x, between the 
periphery of the large wheel and the roadway- The action 
of the springs is confined to a certain distance, by a chain 
fixed to the body of the carriage. 

I claim the application of this brake to all wheel car- 
riages. In some cases the springs .r, !P, may be replaced 
by two levers turning on the main axle ; in this case the 
brake must be raised and lowered ; the springs save one of 
these motions. ' 

I do not claim the particular leverage herein describedi 
but the particular mode of applying the small wheels Z, z. 
Another feature of my invention of this mode of applying 
horse power is shown in fig. 6, to illustrate the manner in 
which the horse power is employed for fixed engine purpose*. 
Ai the means of suspension, &c. have been previously dei 
scribed, it will be suiEcient to state, that I convert the up- 
ward and downward, or alternate rise and fall which the 
springs give to the horse, into a rotary motion, by connect^ 
ing the saddle bar to a crank movement. There is fi 
peculiarity in the crank which I claim as my invention", 
and which I sometimes employ; the lever (/; d, whicW, 
with the axle c, forms the crank, is not fixed thereto, biit 
slides freely in either of two modes, viz. by a hole borefl 
at right angles through the axis of the fly ^ heel, or by k 
slot in the lever <!, d, itself, and which allows the axis r , t6 ■ 
tniverse it, grooves bein<r cut in c. fur that purpose: thft " 
plan shows either way in the same figure. ■ "^- 
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1 call this a ceiitriiuf^ crank, because the length of its 
leverage varies with and accommodates to the work to b« 
done, or the quantity of power employed, which is particu- 
larly needful in the above mode of employing horse powa*, 
Hs the horses' paces are necessarily irregular, I remark here, 
ihat I employ a moveable platform to induce the horses' 
motion, which having been heretofore used, I do not 
describe. 

I should obaen'e, that in Plan 1, the upper shafts p. p, 
are fastened to the upper axle a, a, a, a, by a leather brace, 
which is passed under and over the axle, and continued all 
the way down the shaiVs or springs p, p. 1 have also 
omitted to describe two C springs intnxluced in the plan, 
which are not indispensable, but when used, are to support 
the above upper shafts p, p, and add to their elasticity ; tbe 
bending of the latter is allowed for by slots on the che^ 
plates of the winch at )■. 

When two horses are to be driven abreast, no alteration 
need be made in the an-angements ; they may be raised 
simultaneously or separately, but I prefer, nevertheless, to 
support the centre of the axle a, ff, by another upright 
resting on an additional shaft or pole, to pass bet^veen the 
two horses. In some cases I employ one or more horses 
in front, connected to the wheel horses in the usual way, by 
traces and a splinter bai- : this does not, of course, apply 
to railways, where each horse must be supported, in order 
that he may be canied with the same velocity as the car- 
riage. Should it, however, be desirable to have a horse, or 
horses in front, I continue the upper shafts beyond the axle 
bar a, a, by which it is siipporte<l to a convenient dis- 
tance for suspending the front horse by an ii-on frame 
similar to the beut or cranked axle a, a, of the wheel horse^ 
but connected to the ujijier shaft by a central bok, which 
allows it to traverse freely fund; the lower ends are to be 
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connected by traces to a splinter bar in the usual way^ the 
fitmt hone being furnished with the same description of 
ttddle as the wheeler^ connected and suspended in the 
ttme manner. 

I have thus described^ to the best of my knowledge^ the 
manner in which my invention is constructed ; but it is 
evident that there are certain parts which may be varied 
under different circumstances ; but I claim^ as my inven- 
tion^ the raising and supporting, &c. all quadrupeds upon 
the carriage^ as described, with a view to their exerting their 
power to greater advantage than by ordinary draught when 
unsupported. 

I claim the fq[>plication of this principle to aU carnages, 
whether pleasure, agricultural, or industrial, and those used 
£Mr military purposes, as well as artillery or gun carriages, 
and such carriages has have been used as sleighs, by the 
medium of runners in Ueu of wheels in certain cases, the 
same combination for suspending or supporting the horse 
being used, viz. first, the combination of upper or upper 
and under axle, axle arms with the shafts, the leverage of 
whatever kind for raising or lowering the horse, the bars, 
saddle, &c; second, the double traversing perch; third, 
the brake ; fourth, the centrifugal crank and its application 
to the above combination, as well &s for general purposes ; 
and I do not, in all cases, use all the parts of this ma- 
chinery, *but what is sufficient of them, with lightness and 
strength, to produce sufficient levei*age to raise and sustain 
any quadruped, with a view to locomotion in the manner 
set forth.— [/»ro0e^ in the Rolls Chapel Office, July, 1838.] 

Specification drawn by Messrs. Newton and Bern'. 
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rt' Charles Fitton, icooUtn manufacturer, ant 

Colli BR, mechanic, Loth of Cumberworfh Hall, near 
Wakefield, in the county of York, for their invention of 
improvements in power /uoms.— [Sealed Ilth Jaaiiary, 
1838.] 

This invention of improvements in power looms is divided 
into five distinct heads, wliich ai'e thus described by the 
Patentees:— First, a moile of beating up the weft by the 
application of excentrics, or cams, in place of the cranks 
heretofore employed ; secondly, attaching the batten or lay 
to a carriage or frame, in place of using a swinging motion 
as heretofore practised ; tliirdly, a mode of suspending the 
treadles, whereby the warp threads are not so much worn 
as heretofore ; fourthly, a mode of relieving the promi- 
nences or projections in the shuttle boxes, in order to the 
shuttle being thrown across without exerting so much force 
as heretofore, and, at the same time, avoiding the injurious 
eftects heretofore consequent on tlie application of some- 
what similar apparatus for hke pui-poses ; and, fifthly, B 
mode of regulating the weight on the warp beam. 

Plate v., fig. 23, represents a transverse section of the 
loom, showing the positions and the operations of the 
parts constitutmg the three first heads of the inventiwi. 

The construction of looms being well understood, the 
Patentees consider that it will only be necessary to explain 
the variations consequent on applying the several novel 
parts, in order to work a loom according to their improve- 
ments ; and, as such parts arc shown in connexion with 
the ordinary parts of looms, a workman will not only 
readily trace the new arrangements, but will see their 
relative positions and mode of working in respect to the 
other parts of looms. 
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The first head of the invention relates to applying the 
and h, for the purpose of beating up the lay or 
bottom, and for taking the batten or lay back again. The 
object of applying cams in place of the cranks heretofore 
used, is to obtain a beating up of the weft, more reaembling, 
io effect, hand-weaving, than can be accomplished by using 
•f cranks; for it is evident that when cranks are used, 
the lay, as it approaches the weft and beats it up, is tra- 
ining at a decreasing speed, and finishes the act of 
beating up at a time when the crank is in its worst posi- 
fion, and at its lowest speed, 

' Now, it is known that the weaver, in working with a 
Band loom, gives a sharp stroke at the moment of beating 
Ip, and it will be evident that, when using cams or excen- 
Hcs, the beating up may be effected with a degree of 
irpness, according to the cut of the cams. This may be 
Cgolated even with the same cams, to different degrees of 
Sarpness, by having the parts of the frame hereafter de- 
Bribed, against which the cams work, capable of being set 
lore or less vertically. 
The cams a, b, are affixed on the main axis c, of the 
loom, and in place of the batten or shuttle board being 
AOspended or swinging on swords, as is the most usual 
practice, we prefer the batten to be affixed to a carriage 
2^ d, (which constitutes the second head of the invention), 
liaving adjusting plates e, and /, for the cams a, and b, 
^pectively to act against, and by which means the car- 

ige d, d) is forced to and Iro, 
^ The carriage d, d, slides or moves to and fro on the 
jtiide pulleys g, g, which may be provided with means of 
HJuatment whereby to enable the direction of the blow to 
Se varied, and in place of having a horizontal movement, 
M. may strike at an angle similar to that when the l^atteu 
jinvings. 




Although we prefer the batt«n to be affixed on the car- 
riage d, it ia eiitlent that the cams «. and b, may he used, 
and the batten or lay eut^peiided, or SHiiig to and fro on 
swords as heretofore, having only so much of the trame 
nf the cjuriage d, as will enable the cams or excentrics a,b, 
to perform their part><. 

The third head of the invention is the treadles A, h, 
which respectively move on an axis i, carried by the slid- 
ing plate k, which plate is capable of moving up and 
down on guide rods ; hence the treadles can be thrown 
off or out of the way of their cams or excentrics. By this 
means only so much of the warp as is required for opening 
the shed «ill Ije riinved, and hence the waq» threads will 
not be so much worn as when the whole of the warp is 
moved up and down. The figure shows the nature of the 
cams, the loom being harnessed for weaving four-leaved 
twill. A perpendicular i-od h, is attached to the plate k, 
and also to the lever «i, the latter having a rod w, connecrted 
theieto by a joint, and at the end of Uie last mentioned 
rod there is a treadly or slirrup, by which the workman, 
when he wants to raise the plate k, presses the lever down, 
it being held in its pi-oper position by a spring cateh. 

It will hence be evident that in case any of the threads 
of the waip break, and it becomes necessarj- to get the 
warp threads in one plane or nearly so, tlie workman, by 
sliding up tlie plate k, will remo\'e the treadles away (max 
the cams, and \vhBn the «arp lias been [lieced up, the 
plate may be restored to Its position again. 

Fourth head :— In most power looms there are used 
what are called swells, or projections, or prominences, 
wliich are connected ivith suitable ap]taratus for throwing 
the loom out of work, in case the shuttle does not enter 
correctly into the shuttle box at the end of the race or 
shuttle board j hut in using that ap] aratus, the shuttle, 
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at the time of picking, has to. be drivea out of the box 
wdth a force sufficient not only to throw the shuttle across 
the loom, but further, to overcome the pressure of the 
springs and apparatus of the swells or prominences on the 
opposite side, which is prejudicial. 

Some attempts have been made to withdraw the swells 
or prominences, at the moment previous to picking, but 
without complete success ; for the apparatus so employed 
is such, that, in the working of the loom, it is liable to 
trap the shuttle, by throwing the bent levers beneath the 
shuttle box over their tops, when the loom is reqxiired for 
any purpose to be turned back, or in an opposite direction 
to the ordinary movement of the main shaft : or else, the 
bent levers have been so arranged in respect to the in* 
struments w hich lift them in order to relieve or remove 
the swell or prominence, that the levers can pass beyond, 
and, in moving forward, strike against the instrument, and 
disdiai^ the parts. 

According to our invention, the instruments used for 
lifting the bent levers are plates partly inclined, shown in 
Uie partial end view, fig. 24, so that the levers of the batten 
or lay do not pass off the plates or lifting surfaces, and in 
. coming forward, the levers are supported by the plates for 
a greater length of time, and allow of the picking being 
better performed. 

The levers of the swells or prominences are shown at o, 
in the shuttle boxes, and p, their springs, wi heretofore 3 9, 
is a lever at one end of the loom, mounted upon an axis 
fixed in the framework or standard. This lever is acted 
upon by a tappet r, upon the main shafl, which, as it re- 
volves, acts upon the lever q, and lifts the plates «, at the 
end of the lever at the moment just before the picking 
takes place, when the shuttle may be driven across ^vithout 
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impediment of the swell or stop in the box from which it is 
drawn. 

By using a length of plate s, the back surfaces being 
slightly inclined downward for about two-thirds of ita 
length, the batten or lay, on going back, will not cause the 
lever y, to pass oflT the plate, and in place of being suddenly 
acted upon by the instruments as heretofore used, the lever 
is gradually acted upon hy the plate, and in no case throws 
the levers o\eT the ordinary stop i ; consequently the 
shuttle cannot be driven against the warp threads, and 
hence, by not passing otf the instrument or plate s, the 
levers cannot come suddenly against such instrument and 
derange the loom. 

The fiftli head of the invention relates to a mode of regu- 
litinj the pi-essnre of the tension cords passed round the 
warp beam, for it will readily be understood, that as the 
warp threads are drawn off the warp beam, its diameter will 
gradually decrease, consequently the threads are resisted 
with a different leverage. 

Now, in order to accommodate such difference of lever- 
age, wc so arrange apparatus shown in the partial back 
view, fig. 25, that the suspended weights upon the tension 
lever may be gradually moved, in order to c ompensate for 
such varj'ing of the leverage. The weight V, is capable of 
sliding along the lever w, and according to the distance it is 
from the fulcrum, so will be its effect upon the lever u : 
hence, supposing the weight to be at its furthest distance 
from Ihe fulcrum, the friction cord or band w, vAU be e.K- 
erting ita greatest force ; but if suitable arrangement of 
apparatus be worked from any part of the loom to draw 
the weight r, slowly towards the fulcrum, the force of 
the weight will progressively decrease. To effect this 
object, we attach to the weight r, a cord ip, the ol 



^ which is affixed to a drum oi- pulley y, on to which it 
can be wound, by a train of wheels connected to the eiid 
pf the axle of the warp beam, as shoHn in the figure. The 
^ect of tliia is, tliat as the warp on tlie beam decreases ia 
bulk or diameter the weight will be sUdden towards the 
fulcrum^ and the tension I'ediiced to any degree that may 
)k required, and thereby a greater uniformity of tension 
pven to the warjj yarns than heretofore- 
Having thus described the nature of our invention, and 
^e manner of combining and applying the various parts, 
we would ha\e it understood that we lay no claim to any of 
the parts of a loom separately, and some of the parts may 
be in some degree \aried, but we bcUeve the aiiangement 
ahowu to be tlie best for that purpose. And it will be 
fvident that either of our five improvements may be used 
f^jarately, without the necessity of using all of them in the 
tame loom, which latter is what we prefw. 
,, But what we claim as our invention is, first, the mode of 
beating up the well by the application of cams or excen- 
trics, as herein described ; secondly, the mode of working 
ttie batten or lay by a carriage in place of swords ; thirdly, 
the mode of suspending the treadles, as herein described ; 
fcurthly, the mode of relieving the shuttle from the swells 
9r prominences, as described ; and fifthly, the mode of re- 
gulating the effect of the weights, as herein described. — 
lltirpUed in the Inrolment Office, July, IS33.] 



T» James Lowe, of IGng-g/reet, Old Kent-road, in the 
emmty of Surrey, metJianic,for his invention ofimprove- 
tnentsin prrjpelliHg veateii. — [Sealed 24th March, 183?.] 

This invention consists in a mode of propelling vessels by 
tuefois of one or more curved blades set or fixed on a re- 
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vohing shaft below the water line of the vessel, and run- 
ning from atem to stem of the vessel. 

Plate VI., fig. 6, represents so much of the stern of a 
vessel, having my apparatus applied thereto for propelling, 
aa vvill enable me to explain the nature of my invention : a, 
bemg the shaft or axis on which the cun^ed blades are set or 
affixed, this shaft or axis is to receive rotatory motion from 
a steam engine or other suitable power ; i, d, are four 
curved blades, each a portion of a ciuve, which, if con- 
tinued, would produce a screw; but here I would remark, 
that screws lia^e been heretofore attempted to be used, and 
have failed of successj which has been ov\-ing to the water 
not being able to pass away, but that may be said to pro- 
duce a choking action ; and my intention is such, that 
there being only sections or portions of a. screw employed, 
each blade is a propelling instntment, which allows the 
water to pass away in all directions, except at that point 
where the instrument is in fidl action : hence there is no 
choking or holding the water towards the centre of motion, 
which is the case in using complete screws. 

Fig. 7- shows a portion of the shaft or axis, having only 
one blade or section of a screw, and fig. 8, shows an ar- 
rangemcTit of two blades, one placed in the same line with 
the other; but I should state, that although this is nn im- 
portant improvement over the use of the complete screw, 
yet so far as my experience has gone, I have not found 
Buch an arrangement so good as the using each section of 
a sci-cw or blade out of the line of all other blades, as is 
shown in fig. (), The blades, it will be 8een,are at the stem 
of the vessel, and the shaft; on a line parallel with the keel, 
and the shaft, in passing thi-oiigh the vessel below the 
water line, is through a stuffing box in order to render the 
same water-tight. 

It should hv stated, that although I prefer fo have the 
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shaft above the keel, aiid in a parallel line w ith it, and the 
propellers at the stern of the vcshel, I t!o not confine my- 
eelf thereto, as a shaft or shafts below the water hne having 
similar propellers, may be used at other purts of the veasel, 
such a» at the sides or at tiia dead wood ; but 1 bcUeve that 
such arrangements are not so convi^nient as those shoum 
by the drawing. And it should be stated, that I am aware 
that propellers, having somewhat similar action, were some 
years ^;o experimented on, aud ibr which invention a 
patent was taken by Edward Shorter, such propellers being 
carried by certain outriggers over the Itow of the vessel, as 
is shown and described in the specification of his patent, 
but the same failed. 1 do not, therefore, claim the appUca- 
tion of curved blades generally, but my invention relates 
to the modes herein described of propelling vessels by ap- 
plying one or more cm'ved blades on sliafts or axis below 
the water hne of siich vessels. — [Inrolled in the Inrolmeni 
Office, September, 1837.] 



To James Buckingham, of Great Rando!ph-»treett 
Camden-town, in the county of Middlesex.', civil engineer, 
for his invention of certain improved combinations qf • 
machinery to be applied as mechanical agents in a great 
variety of situations, in which toothed gear and other - 
mechanism hat-e been heretofore employed. — [Sealed 17th 
June, 1837.] 

This invention consists, in the first place, in an improved 
arrangement of levers, to be acted upon by a rotary crank 
or cranks, whereby certain movenienta are obtained, which 
are peculiarly apphcable, when in combination with other 
iq>paratus, to the raiding of water from wells, mines, and 
other low situations, or with other suitable apparatus to 
rtusing loads or weights. 
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T]ie anangenient of mechiinism employed to effect the 
first mentioned object, is shown in Plate VI., at figs. 1, and 
2, coDJiected with a system of ascending and deacendinp; 
buckets, and other machinery, which forms the suhject of 
a patent granted in Enghmd to Jacob FiUon Slade, and 
dated the 1 Ith day of January, 183fi, in which patent right 
I am interested. 

Fig. 1, represents a side elevation of my improved ar- 
rangement of two pairs of levers in connexion with a 
double crnnlc, the shaft of which crank is mounted in suit- 
able standards, and the fulcrum axle on which the levers 
turn, is also mounted in the same standards : tig. 2, is a 
front elevation of the same; a, a, ai-e the standards or 
framework, supporting this part of the machinery ; b, 6, 
is the crank, the ends of its sliaft turning in the standards 
—this crank shaft may be driven by a winch, by a band or 
pulley, or by toothed gear; c, c, is an upper shaft, also 
supported by the standards, which shaft forms the fulcrum 
or axle of the levers d, d. To any part of these levers, rods 
e, e, may be attached, as shown ; and tlie reverse ends of 
these rods being connected to the cranks b, b, the rotation 
of the cranks will actuate the rods and levers, giving a re- 
ciprocating ascending and descending action to the levers. 
If, therefore, the buckets below be connected by rods, 
chains, or ropes, to the levers d, tf, they ivill be raised and 
depressed alternately as the levers move up and down, 
which will effect the object desii'ed, viz. raising and de- 
pressing, or working the buckets by a reciprocating action, 
for the purposes described in.Slade's specification. 

It is obvious, that this adaptation of levers and rods to 
cranks, for i-aising weights by reciprocating action, admits 
of some variations, viz. by placing the crank shaft above tlie 
ahaftofthe levej-a, or by the side of the lever sliaft. ob- 
8er\ing, howeverj that the two shafts must be exactly 



JBuckinffham^/or an Improved Mechanical Agent. 99 

parallel to each other. And a further variation may be 

niade by employing double sets of levers ; that is, two levers 

dy dy may be connected to each crank A, by means of rods 

^3 c, as shown in figs. 3, and 4, that the chains, rods, or 

^opes for working the buckets (or raising any other 

^^ights by a reciprocating action), may, according to the 

^ft.ing power required, be connected to any part of the 

^^Vers between their fulcrums and extremities, and that the 

^^d chains, rods, or ropes for lifting may be attached to 

^^e or both arms of the levers. 

The second feature of my improvement, is a mode of 
^J)ening the valve or valves of the piston of a pump or 
^^achine for raising water : fig. 5, represents, in section, 
^iie upper cylinder or bucket, shown in connexion Avith the 
^^[japhinery in figs. 1, and 2, from whence the water ia ta 
^aie drawi^ Igr the ordinary operation of pumping; a, is the 
piston^ supposed to be in the act of descending, at which 
time it is necessary that the valves A, A, should be opened 
to allow the water to pass through freely, and prevent a 
c6ncUS8ion which sometimes takes place from a confined 
volume of air, when the piston descends towards ^the sur- 
face of the water. To the upper part of the piston rod, a 
jointed arm c, is attached, which carries a small jointed 
irm d, at its end. The arm Cj when fallen into the hori- 
zontal position, is stopped from descending further by a 
shoulder that moves upward freely. The smaller arm rf, 
is in like manner stopped by a shoulder above, but is 
idlowed to fidl; it is, however, held in its straight position, 
by a weight or spring, and donnected to it is a chain leading 
dowtk to the valves. 

Soon after the piston begins to descend into the cylinder, 
the end of the smaller arm d^ comes againit an elevatioA 
or tappet oh the edge of a vertical side rail at ^, which 
causes the arms c, and tf, to be forced up into the inclined 
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position shown in tlie figure, and therelty to draw up the 
cord or cords, chain or chains e, which lifts the valves b, b, 
and opens the water ways. When the piston has descended 
nearly to the bottom of its stroke, the arms c, d, by passing 
the recess y, are allowed to fall into their horizontal posi- 
tions, as shown by dots at w, which allows the valves to 
(lose, and when the jtiston ascends aguiii, the end of the 
arm d, comes against another tappet j', on the edge of the 
vertical rail, which forces down the arm d, as shown by 
dots at r, and the piston rises to the top of its stroke, 
having the valves closed, — [InroUed in the Bolls Chapel 
Office, December, 1837-] ^^ 

SpeciSoelion dravii by Mesirs. Newton Diid Bacr;. -^^^^H 



To RicuARo SnEPPABD, of Newport Pagnal, in the count^ 
of Buckingham, rarpenter and builder,for his inventiort 
ofimprorements in tiles for rf,venng roofs.— [Sealed 1 7th 
August, 1833.] 

This uivention consists merely in makingt ilefi with a pe- 
culiarly formed groove, so that when placed together, as on 
the roof of a house, they may fit tightly one into the other. 
Fig. 9, at Plate VI., represents a transverse section of two 
of these iniprnved tiles connected together as they would 
be when iised for covering the roof of a house. Fig. 
10, represents the apparatus employed for forming the 
tiles, and which consists of two pressing rollers, the upper 
one having a groove of the required shape fbrmed at one 
end of it ; the lower roller cai i ie i a hoard, upon which the 
clay for making the tile is placed. It will he neen that this 
board also has a groove, similar to the one en the upper 
roller formed in it. 

The Patentee has an apparatus for cutting the day into 
the required thickness, which consists of a box having a 
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Htofstron:!; wires phced horizon (ally across the end of 
Ihe box, aad thu clay beisg forced out at that end, it c 
out in the required thickuesa. 

Fig. 11, represents the apparatus employed by the Pa- 
tentee for cutting and trimming the tiles, and consists of a 
bloclca,on which the tile is placed for trimming, and nhich 
u of the same form as the tile ; u double cutting-knife b, is 
iIbo mounted on a pivot c, and the whole is mounted on a 
(Biriage that is made to slide in g^oo^'es, so that the tile 
may be subjected to the action of a press, which is placed 
in front, but is not shown in the drawing. After the 
vorkmau has brought down the double cutting or trim tniug 
knife by the hand, and cutotfor trimmed the tilea from any 
lumps or protuberances at the sides, which would prevent 
them from laying flat upon each other, he then pushes the 
board, knife and tile forwai-d into the press, and subjects it 
to a considerable pressure, and when taken out it may be 
dried and burnt, and then it will be fit for use. 
The Patentee says, in conclusion, that he does not mean 
intend io claim as his invention, the apparatus for 
waking the tiles, nor does he confine himself to that pre- 
>£)fle mettiud of carrying his invention into effect; but what 
he claims as his invention is, the forming of tiles for roofs 
^rith a groove, by which the tiles may tit the one into the 
other, as above described,— [Inrolled in the Inrolment 
:e, October, 1838.] 

.■jb Louis Elisee Seignette, of Mrncinff-!ane,in the city 
'^o/Londoii,merchanf,forimproi'emenitinpreservinff animal 
and vegetable substances, being a communication from a 
foreigner residing nSroarf.— [Sealed 21st March, 1836.] 

'be Patentee, in his specification, has described several 
anodes of presening animal and vegetable substances, but 
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they are all fuiinded upon the same principle, namely, pre- 
venting oxygen from coming into contact with the 8\il>- 
stances to be jtresen ed. The first process employed by 
the Patentee is as follows: — He takes t]ie meat, cither raw 
or partly cooked, and places it in a solution of salt and 
nitre for from four to twelve hours, according to the size of 
the pieces to be preserved. The meat is then packed 
in tin cases, and the atmospheric air contained therein is to 
be exhausted by an air pump or otherwise, so as to form a 
partial vacuum, which must be filled up with a solution 
of salt and water, or brine ; the tin case must then be re- 
versed, or placed head downwards in a vessel containing 
salt and water, and a quantity of carbonic acid gas is then 
allowed to run in from a pipe, or be pumped in, which will 
displace tlie salt and water ; the tin case must then be 
fastened up in an air-tight manner. 

The next method in which the Patentee proposes to pre- 
serve animal and vegetable substances from decay, is some- 
what similar to the above, and rather more advantageous. 
By this method he does not require any vacuum to be 
made by means of an air pump, but merely fills the tin 
case, when ready packed with meat, with a brine, and then 
reverses it as in the former process in a vessel containing 
salt and water, and allows the carbonic acid gas to run into 
it ; and to counteract or prevent the eflect of any oxygen, a 
small bag of iron tilings, or small pieces of iron, is put in 
the top of the case ; and as the specitic gravity of oxygen is 
less than that of carbonic acid, the oxygen "ill naturally 
rise to the upper part of the vessel, and enter into combina- 
tion with the iron placed there for that purpose- 
In the third process the Patentee dispenses with the use 
of salt and water and nitre altogether, and instead thereof 
he employs vinegar, in which he steeps the substances to 
be preserved; the tin cans are also tilled with vinegar, 



The Patentee here observes, that it may be as well to 
JDtrotluce a small piece of calcined charcoal into the upper 
t of each case, to counteract or destroy any disagreeable 
mell that may aiise. 
In preserving fish, the Patentee says, it should be lightly 
Mlted, and treated in other respects in the same manner as 
^tiier animal substances ; and to preserve vegetables, they 
^bould be first plunged into boiling hot water to preserve 
' ■ form, and prevent them from changing colour.— 
^ta-oUed in the Inrolment Office, September, 1836.] 



Sletenson'3;for Impta. in Writtng Paper. lOS 
rbich is displaced by the carbonic acid gas, as in the other 
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b Datid Stevensov, of Bath-place, New-road, in the 
county of Middlesex, gentleman, for a new method of 
preparing writing paper, from which writing ink cannot 
be expunged or abstracted without detection, being partly 
a communication from a foreigner residing abroad, — 
[Sealed 2nd March, 1837-] 

^His invention is for making a metalUc solution to be in- 
lorporated in writing paper, and which will not discolour, 
r present any difference in the outward appearance of the 
|RLper, but will immediately point out, by means of 

i stain, any attempt to erase any word from the paper, or 
pimge it by means of any chemieal agent that will act 
loa writing ink ; and although the invention is exceed- 
Igiy aimple, the Patentee has contrived to spin out his 
KcificatJon to a most immoderate length. 
. The invention merely consists in making a aolntion of 

^langanese, combined witli a. solution of priissiate of potash. 
Hid introducing the same, when so combined, into tbe 

pulp vat while the paper is in the course of manufactiu-e. 
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The manner in which the metallic solution is made is 
thus described by tlie Patentee:— "Take a quantity of the 
manganese of commercej such as is used by paper-makers 
to make the bleaching gas, and add to it tii ice its weight 
of muriatic acid, and let the action of the acid upon the 
manganese be assisted by applying a gentle heat to the 
leaden or other vessel in which the aforesaid ingredients 
are placed. The gas which is tlms evolved may be allowed 
to escape into the atmosphere, aa it is of no use for the 
purposes to which this invention is applied, and it will not 
deteriorate the atmosphere. The clear fluid in the leaden 
or other vessel must then be drawn offj and a quantity of 
pulverised chalk or whiting mixed with water until it ar- 
rives at about the consistence ofcream, must then be added, 
and after the eflTervescence occasioned by this addition has 
ceased, the mixture is then to be heated until near the 
boiling point, when it may be allowed to cool and settle, 
and the clear fluid drawn off. A small quantity of prus- 
siate of potash must then be dissoh'ed in some watei-, 
which might be made warm for the purpose of assisting 
the solution." 

The Patentee does not infonn us in what respective 
quantities the solutions of manganese and potash are to 
be mixed, but he states that three quarts of tlie mixture 
will be sufficient for one hundred weight of rags made 
into a pulp. 

The claim set out at the conclusion of the specification 
is, for any metallic solution which does not discolour the 
paper, and which will answer the purpose required; 
namely, the detection of any intention or attempt to erase 
or expunge any letter or other mark upon paper bo pre- 
pared. — {InroUedin the Inrohnent Office, Septembe?; 183".] 
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HffiPORT OF TRANSACTIONS OF THE INSTITUTION 
I* OF CIVIL ENGINEERS. 

I (Conlinued tiom p. 50.) 

I * March 20, 1838. 

I Tlie pRBsrDKNr in the cliair. 

I The abstract on the paper on the floating bridges having been 
nend, Mr, Keiidel remarked, that as the gbdic velocity could not 
■be acquired , in the manner proposed ns by a paddle-boat, (he 
■qneition to be considered naSj as to the advantage of employing 
Btiie floating bridge in preference in particular cases. They had 
K to consider to what width of ferry llie floatiog bridge ia appli- 
[■ cable ; what the maximum velocity ; what the expense ofpiera for 
[' paddle-boats. The great dieadvantage of paddle-boats resalti 
I ^m the dilTicuUy of making fast, and of getting the cargo on 
F and off. If we take as the measure of advautage the facility 
V afforded by the floating bridge, then its superiority is very great. 
I Bjit the question is one of time, as well as of accommodation. 
m He was of opinion, that a velocity of more than eight miles could 
I sol be attained by these boats. Nou', if a paddle-boat could 
I be impelled ten miles an hour, the time of landing, which wonld , 
I amount to ten minutes, would compensate for the increased speed. 
I He conceived Chat the chain might be applied to a distance of, 
Vtliree miles ; the time of crossing and ihc expense of the chain 
Ivere the only limits. Mr. Parkes remnrkod, (hat Mr. Rendel^ 
* undervalued the advantages of his plan. In crossing the Mersey, ^ 
for instance, excepting at high and low water, they had to run . 
r dou'o, whereas the floating bridge would go straight across. , 
There was great loss of time and uncertainty with the paddle- 
Iboats. They were frequently only a quarter of an hour in cross- , 
ling the Mersey, but he had himself been three-quarters of an 
I hour in crossing from Liverpool to Birkenliead. A simple leach 
Ibeingsnfficientfor landing was a great gain, whereas to get paddle- . 
I boats alongside extensive and expensive piers are required. 

VOL, XIII.' P 
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" The Land Sarveyoi'i Calcalator." By George Hea 

The iriBtrament to which the above name is aseigneil, was in— - 
Tiinted for tlie purpose of aroiding ibe neceBsity of performio^C" 
long arithmetical calculations ia sarveving estates; the resall^ 
Bra given at once by the adaptation and insptction of the instrn— 
ment. It may also be applied to extracting the square roots o^ 
nomberB, and to the other purposes to which the Gunter's scale 
is applicable. 

The instrnment consistH of five concentric circles, whereof the 
four innci' ones are on the ooter edge of a card moveable abont 
a centre, and the fifth on the outer circle is fixed. The circum- 
ferences of the two outer circles — that is, of the fixed circlet nnd 
the circle at the edge of the moveable card — are divided into 
1000 logarithmic porlions representing links, the divisions being 
carried round in a contrary order, on the two circles. The third 
circle is divided to represent acres; the fourth to represent 
perches ; and the fifth, or innermost circle, expresses the area in 
acres, roods, and perches. 

The author then describes the method of using the inslrumenl 
for the solution of questions similar to the folloiving. Knowing 
the diagonal and the two perpendiculars of a quadrilateral, or the 
base and perpendicular of a triangle, to determine the areas of 
the respective figures; the result is known at once in acres, 
roods, and perches, on inspecting the fourth or fifth circle, ac- 
cording OB the area is greater or less than half an acre. The in- 
■trnment may also be applied to computing square yards ; to 
extracting square roots of numbers; and to the ordinary opera- 
tions of multiplication and division, in the same manner as other 
logarithmic liaes. 

A great advantage of this instrument results from the gradua- 
lion beiug on the circumfcreDce of n cu'cle. Great enlargeqieat 
of the divisions is thus obtniited, Hnd in a fur more coriveqieut 
form than by drawing a slide, as on the common slidirig rule; 
the diaaieter of (ha outer circle in this instrument is sixteea 
inchet. The author considers that a circle of eight iflclies d 



fteter mrald be tufficieotly accar&te for pnicticfil purposei ; and 
toeli an iitstrumeiit ivoQid be extremely compact bd<I poitaltle. 

Piofessnr Willis gare a brief account of Its inrestigations on 

Rie forms best adapted for the (eetU of wlicels, and exhibited 

kcreral models of lectb. The subject might be coitceived to ba 

orn almost tlirettdbare, EO much has been written and cud 

MUt it ; aud practical men seemed nell satisfied with the forms 

Vreadyinuse, and the principles on which they were made. 

niese did not, hovrever, appear to him as the best sailed to the 

) of modern practice. It was a general opiniaa that only 

ferlain cnri'cs were adapted for the teelh of wheels — namalf, 

&e epicycloidul i he trusted he sliuuld be able to show that thert 

ftrt many othevs. He believed he had laid down a method of 

hiwing a carve suited to all the wants of modern practice; la 

pneral, teelh arc epicyclotdal with radial straight lines. Tbit 

tonsequence is, that a wheel of 50 teeth made in the usual oian- 

ttr to vork with one of 30, will not work with one of GO ; and 

A eS'ectany other combination the founder mnst make a new feet 

if patterns fur every new combination, instead of having but 

be pattern of tooth ; and he should endeavour to show how the 

Ipicycloid might be adapted, so that the same wheel may drive 

lore whose number of teeth is different. Another most 

klportaiit problem was, that having a tooth of any given form 

D determine a tooth which would work correctly with it. 

Sach were some of the general features to which his attepi- 

) bad been directed, and the practical method of effecting; 

tiese objects being Tully set forth in his paper, ho should oiareljr 

low the application as made for tlie workshop. 

Match 27, 1838. 

The President in the chiur. 

'The Canal Lifts on tlie Grand Western Canal." By James 

Green, M. Iiiat. C. E. 
The lirt, which is the subject of the following paper, was 
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erected by Mr. Green in the year 1S35, on Uiu Graud Western 
Canal, and lias been in optralion ever Bitice. Lifts are not in- 
tended to Bupereede the use of canab in all cases, but in tliose in 
wbicli a coniiiderHble xacfnt is to be overcome in a short distance, 
and in ivliicli the water is inadi'quate to the cousumplion of a 
common lock, or in n'liic>i Hie funds are iiiaHctiuale to tbe execu* 
tion of tlic work ou a Bcale adapted to snch locka. 

This lift is 46 feet In Leiglit, and consiGts of two chambers, 
similar to tliose of a coiuutoii lock, vvitli a pier of masonry be- 
tween them; each cljambcr being of sufficient dimcnsious to 
admit of a wooden cradle, in which the boat to ascend or descend 
floats. The cradle being on a level n*ith the pnnd of the canal, 
a water-tight gate at the end of the cradle and of the pond of the 
canal is ralsad np, and leaves the communication betwixt the 
water in the canal and in the cradle free, and the boat swims into 
or ont of Ihe cradle. 

The cradles are balanced over three caet-iron wheels of 1 6 feet 
iu diameter, to the centre of one of which is fitted spur and bevil 
gear, so that the motion may be given hy machinery worked by 
the hand, without any jirepond era ting weight of water in the 
cratlle, when scarcity of water renders this necessary. To tliis 
hand-gear is also attached brnke wheels and a brake lever for 
regu'aling the motion. For the details of tlie construction of this 
machinery, and of the manner in which the lifts are worked, re- 
ference must be had to the drawings. 

. It is obvintis that the weights of the additional k-ngth of the 
suspending chains on the side of the cradle which is the lowest 
mast he counterbalanced ; for this purpose there is attached tu 
the nnder side of each cradle a chain of equal weight per foot 
with the auapeudiiig chain, and this elongated under the ascend- 
ing and IB shortened under tlic descending cradle; thus the dis- 
parity in the weights due to the suspending chain is obviated. 

It is GO arranged that the water in the uppercradle is about two 
inches below the level of the water in the pond : the consetjiience 
of which is, .that the upper cradle has a slight preponderance 
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in motioa; llie weight of 
it mny, however, be regu- 



fficHnf to aet tlic machii 
8 water is generallj' about one 1 
_ .tpl..>.re. 
The strength of materials is the great desideiatuin iu machinery 
i this nature, and tlioiigh the lift here described ib hut 46 feet, 
^d the boats about H tons, the fame method is applicable to uiucli 
I ^eater height and larger tonnage. The advantages of theite lifts 
M\et common locks are great economy of construction, and great 
Mviog of time and nater. 

, The lluie occupied in passing one boot up and another down 
^ius lift of 46 feet is three minutes, whereas thirty minutes would 
'l^ required to attain the rise of 4(1 feet by lacks ; thus the sav- 
fog ill time amounts to -f^ths for boats of eight tons. 

The quantity of water consumed is about two tons for eight tons 
«f cargo, whereas in common locks it is about three tons of water 
r (on of cargo ; the saving is therefore 2*2 parts out of 24, or 
'jmi-y nearly 92 per cent. If the trade were all downward, there 
nuld, by the use of these lifts, be carried from the lowest to 
at highest level of the canal a quantity of water equnl to the 
-loads passed down. 

^ Mr> Green stated, in reply to sevural questions, that in some 
Wrta of the canal it had been found impracticable to get a suf. 
dent drain to empty the chamber — they were compelled, therc- 
ffe, to use a half lock of 18 inches fall; that there were seven 
ill and one inclined plane on the canal, elTectinjj a rise of 2€S 
ct in eleven miles. That lie should [iot recommend them as 
iplicable to boats of more than 20 to 30 tons. The width of 
irger boats was an obstacle. They were estreuiely advaii- 
Bgeous for narrow canals ; for boats of 5U or60 feet in lenglli, 
d about 30 tons, 

Mr. Parkcs remarked, that he considered the question of nar- 
row canals as a most important one — the advantage to be derived 
n narrow canals was a subject to which sufficient attention 
Itad not been paid. 
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: President callt'd attention to the 
respecling the quantity of water c 



k in Mr. Green's 
up from one k'vel 
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to another in a. downward trade whererer these I.ifis are osed; 
then a coal counlry on high level may anpply itself with as miicli 
water as it sends down coal. The subject of inclined plaiiM 
being alloded to, especially those of the Morristonn Canal of 
200 feet each, where a rise of 1601) feet is effected by eight in- 
clined planes, Mr. G. remarked, that more water and time mast 
be expended, the friction and length being much greater. In the 
liflB tliere wa8 only as much ivaler consumed as nas equal to 
the load, but that he sliould not consider them as practically ap- 
plicable to more than CO or 70 feet. Favoorable levels, wilb 
ascents of more than GO or 70 feet, could seldom be foniid ; coold 
he have had the clioice of the line iu this particnlar instance, lit 
should have effected by four liTts the rise for ivhicli EEvea are 
now employed. 

Some farther observations on the evaporation of water, by Jo- 
siali Paikes, were read. The author calls attention to the impor- 
tance of ascertaining the evaporation of boilers, and of masteri 
having a regular report of the work done, and of the fuel con- 
Eumcd. Attcnliou should also he directed to the scttliog of tlie 
boilers, and their general management. The defects which 
generally exist arc inadequate boiler power, ineufhclent cover- 
ing, and absence of gnud resi^rvoirs. A little attention to these 
points, on the part of respectable engine- makers, would lead to 
definite knowledge, and put an end to the pretensions of tlie 
cmpyria 

Tlie paper is accompanied by a table, showing the proportion- 
ate parts of 1 1^ lbs. of coal burnt in heating water from 32 de- 
grees to 2i'2 degrees with that burnt in evaporating it from 212 
degrees. It is constructed on the established principle of the 
sum of latent and sensible heat being constant, and is of great 
use in reducing the results of numerous cxperiineuts to one com- 
mon standard, and asceituining the value of fuel ; and in compar- 
ing one set of cxpurJiuents with another, when the water has 
been siip|.lieil to the boilers at different temperatures. 

The evaporation of water as staled by Mr. Manby, iu the ex- 
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periincDt with Collier'a boiler. being reiliiced to llie same aUiidard 
SR otbers in bis paperi it appeared tliat 20*24 cubic feet were 
evaporated ftoiu 212 degrees F. with 112 lbs. of cnal. The 
qaantity evaporated at the Foue)- Consols was 3137 cubic 
feet. 

It appeared, un comparing the vslae of the Locomotive En^ne 
nd the Cornish Engine by the quantity of conls consumed, pet' 
Mrse power, they were I to 35. 



' The difference in the heating effects of coke and conl having 
been observed, Mr. Parkea remarked that the heat generated 
, tepcnded on the ratio of the rate of Absorption of the oxygen ; 
there must be more space betwixt the bars wben rohe than 
Wlien coal is consumed, and the quantity of oxygen required is 
nnch greater in the former than in the latter case. More air. 
however, may be drawn tbrongh the bars tban can possibly enltir 
Bto combustion, and the general temperatnre is lowered in coa> 
Mqueoce. 

The compiirative value of coke and coal in melting glass bad 
been observed by Mr. Ptdlatt, and it appeared that 21 torn of 
eAe produced the same eBect as iCi tons of the beat coal. 



April 3, 1838. 
The PHESiBXNT in the cliair. 

50o tlieTeetli ofWbeels." By Robert Willis Jacksonlan Pro- 
fessor of Natural Philosophy in the University of Cambridge. 
The geometry of the subject of the teeth of wheels may be 
fensidered as comjilete, but it appears tb^iC important additions 
jpay be made to its practical applications. The general problem 
I, having given a tooth of any form to determine unc which shall 
flrerk correctly with it. The method of effuciiiig tiiis maybe 
-fhown in a simple praclicnl manner. Tlie curve to be traced 
yfmi, which ia the shape of tlie required tooth, is die locus of the 
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intersections of all the outlines or tlie tootb in eveiy one of 4 
positions. The motion produced by tlie mere contact of tho 
curve so traced out with the given tooth will be uiiiform, This, 
then, is a (ivacticnl mode of showing the |)ractlcability of tie 
problem. 

The epicycloids and involutes have bithertot from the facility 
with which they can be described, being almost universally em- 
ployed, and practice has been condned to the class of epicycloids 
which work correctly uilh straight lines or circles. The defect 
under which sneh wheels labour is, that a wheel of fifty teeth of 
the same pitch will not work correctly with a wheel of one 
hundred tcelh of the same pitch; since the diameter of the de- 
scribing circle by wliich the epicycloid is formed, must be made 
equal to ihe radios uf the pituh circle of the wheel with which 
the teeth are to work, and will tlierefore be twice as large in the 
second case as in the first. Also, if the teeth be epicycloids, 
generated by a circle whose radius is equal to that of the wheel 
with which it is to work, ivhich is equally correct, the same re, 
mark applies. 

This defect was of no gieat consequence when the teeth wer^ 
wooden, bat it is of great cou sequence in iron wheels, since the 
foonder must have a new pattern of a wheel of forty teeth fur 
every combination that it mr,y be required to make of this wheel 
with others. It is desirable that the teeth of wheels be formed 
ao that any tooth may work correctly with any other of the same 
pitch. This is the case with involute teeth, hut the obliquity of 
the action is an objection to their introductioD. The requisite 
property may be given to epicvcloidal teeth, by employing the 
following proposition. If there be two pitch circles touching 
each other, an epicycloidal tooth formed by causing a given 
describing circle to roll on the exterior circumference of the first, 
will work correctly with an interior epicycloid formed by causing 
the same describing circle to roll on the iaterior circumfereuce 
of the second. 

From this Professor Willis deduces the corollary, that if for a 
set of wheels of the same pitch a constaat describing c 
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iijiluyeil to trace tbuse |)i>i'tiui>$ of the tt-i:t)i which 
project beyond each pitch line by rolling on the e:iteriijr circum- 
ference, and tliose which lie witbiti it by rolling on its Iiittrior 
circumrerence, then any two wheels of the Bet will work correctly 
together. Thia corollary is uew, and constitutes the basis of tlio 
system already alluded to. 

It only remains to settle the diameter of this constant de- 
■ciibiiig circle. The simplest considcralio^is serve to show that 
tbe diumeter of the coustaut describing circle must not be greater 
tban the radius of the pitch circle; liencc, as a convenient rnle, 
niftke its diameter equal to the radius of the least pitch circle of 
tbe set. This rule is perfectly general, applying to racks ar)i] 
large wheels, as well as to annular or internal ivheels. The sim- 
plicity of this above the old syiitem is obvious, for on [he old 
every epicycloid requires two circular templctij ; also there muut 
be as many templets as pilch circles iu the set, whereas on this 
system but oue describing templet is required. 

For niachiriery in which the Hheels move constantly in the 
game direction, the strength of the teetli may be nearly donbled 
for tbe same quantity of inaterial, by disposing it so that the 
backs are an iiivobite or the aic of b circle, the acting faces 
beiug of the nsnal form. 

Ill the preceding the exact forms have been described ; the 
author then proceeds to ascertain forms sufficiently accurate for 
practice, and which are arcs of circles. Euler suggested the 
substitution of arcsof circles of curvature inslead of ihe curves 
themselves. The portion of a curve employed in practice is so 
Buall, that a circular arc is sufficiently accurate, provided the 
centre and radius with which it is struck be determined by some 
accurate method than by mere triivl. With this view Professor 
Willis was led to investigate a method in which the nature and 
properties of curves proper for teeth are entirely neglected, and 
a simple construction shown by wliicb a ]>air of centres may he 
at once assigned for a given pair of wheels, whence arcs may be 
■truck that will answer the purpose of euabUng these wheels to 
work correctly together. 

VOL. XIII. Q 
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Tlie oaloreor tlic motion produced In- the pressure of ouc 
cli'cuUr arc against anotlier is then examined aud reduced to tliat 
of a system of tliree rods, tlie middle one of wliich is jninted to 
two others, movf.ible at tlieir other estreinitv alioiit a E\ei 
centre ; and a simple construction is aiTived ttt by wbich ^ve may 
always find a pair of centres for wbich two circular arcs'm.iy be 
struck through any point, which will drive each other truly for a 
small distance Oii each side of that point. This point, when the 
tide of a tooth consists only of a single arc, shoniJ be on the 
line of centres. It is, however, more advantageous that the 
tooth should consist of two arcs, for then there will be two 
points »t which the action is esact — one a little before reaching 
the line of centres, the other a little after passing it. 

From these investigations, the author was led to construct an 
instrument for setting out the teeth of wheels, which may be 
used with perfect facility Iiy the worl^inen, and which has been 
termed an Odonlograph, the application of which is fully de- 
scribed. The paper contains many practical observations con- 
nected with Ihia subject, tables, &c., and concludes with some 
directions for ascertaining the correct form of cutters. 



" On the Ventilation of Tunnels." By W. West. 

This paper contains an acconnt of some expcrimcnis 
temperature of the air in a tunnel on the Leeds and Selbv 
Railway. There are three shafts in the tunnel ; and he observes, 
the temperature of the external air being 34 degrees, the tem- 
perature at the mouth and as far as the first shofi: was 3-J-^ de- 
grees, but that injinediately beyond this shaft it rose to 35 de- 
^ees, and increased uniformly up to the farther end, at which 
point it was 57 degrees. From this fact, the anthor infers that 
the air passed up the shiift and that, the tnunel would be more 
completely ventilated ivithoiit any ehafts: and that shafts gene- 
rally are an impediment (o peifeLt ventilation. 
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• • . 
. Mr. Ctfpmacl described and illustrated by a model the uppa* 

ratus iuventcd by Mr. Worsdale, for chaogiog tbe letter bags on 

the railways without diroinibhing the speed at which the ^ar« 

riages are travelling. The bag to be taken up is hung on an arm 

projecting from a post, generally a lamp-post, and tlie bag to be 

left is suspended at the end of a rod projecting from the back of 

.the railway carriage. The guard knows tbe exact distance to 

which this rod is to be poshed out ; and the projecting iron of 

the lamp-post receives the bag to be left at the same instant as 

a projecting iron on the guard*8 rod sweeps off the bag to be 

taken up. This exchange is certain, >#ud effected without any 

loss of time. 
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1Li»t of Vaunts( 

Granted in Scotland between 22d September anli 2^ OtiuM'i 18d8. 



To William Robert Sievier, of H6nrietta«street« Cavendish- 

• square* London, for certain improvements in loomii for weaving 
and in the mode or method of producing figured g^ods or 

. iabritiB««-*lst October* 

«^ John Robb, IZ^ Commereial-road« Hnteheatn-tows, Glaa^Dfr, 

mechanic, for a machine for preparing wood for joiners^ ter« 
. penter^» aud.others.fa^2ud Octoben 
««^ Edmund Henzie, of Fenton's Hotel, Sunt Jamds's^^treei, 

London, merchant, in consequence of a commmiication made 

* to hire by a foreij^ncr, residing abroad^ for improveoKiits ki 
i the mauufactare of dextrine*-^8th October. 

»*- William Robert Sievier! of Henrietto-street, £iUvendish*sqnilre« 
London, for certain improvements in rigger and paXity ihmds 
for driving machlQery* and ropes and lines for other purjM>sc8. 

— 11th October. 

— James Nasm)th, of Patiit.rof% ncnr Manchester, engineer, for 
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certain iinpioveiuents in macliinery tools, or apparatus, 
cutting or planing melaU and oilier substances, and in secor- 
iag or fastening tlie keys or cottars nseil in sucli machinery, 
and ottier machinery, where keys or cottars are conimouly 
applied.— Iltl\ Otloher. 
To ThornHs Ridgway Bridson, of Great Bolton, bleacher, for cer- 
tain improvements in the construction and arrangement of ma- 
ctiioery orapparatus for stretching, mangling, drying, and linisli- 
ing woven goods or fabrics, anil a part or parts of which 
i in prove ments are applicable to other useful purposes. — 12th 
October. 

— William Angus Robertson, of Peterborough -court, and Fleet- 
street, London, for certain improvemenls in the manufacture 
ofhosiery, sliawls, carpels, ruga, blankets, and other fabrics, 
being a communication from a foreigner residing abroad. — 
l2tU October. 

— John Seaward, of the Canal Iron-woiks, Poplar, county of 
Middlesex, engineer, for an improvement in condensing steam 
engines. — 13tli October. 

— John WordsHorth, of Leeds, machine maker, for improve- 
ments in machinery for heckling and dressing flas, hemp, and 
other fibrous materials. — ISth October, 

— John Meiling, of Liverpool, for certain improvements in loco- 
motive steam carriages, to be used on railways or other roads, 
part or parts of which improvements are also applicable to sta- 
tionary steam engines, and to machinery in general. — IStli 
October. 

— Horace Corry, of Murrow-street, Limeboase, Middlesex. 
M.D., for improvements in the manufacture of white lead.— 
18th October. 

— Henry Huntley Mohun, of Regent's P.irk, M.D., for im- 
provemenlsin the composition and manufacture of fuel, and in 
furnaces for the consumption of such and other kinds of fucl.-^ 
18th October. 
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1838. 



Britain, 

f certain improvements i 



ohn White, of Had 
monger, for his invention i 
construction of ovens, and heated air stoves. — Sealed SJth 
September — 6 months for inrolment. 

To John Bourne, of the city of Dublin, engineer, forhia 
invention of certain impro^"ements in steam engines, and 
in the construction of boilers, furnaces, and stoves.^ 
Sealed 8th October — S months for inrolment. 

To Jehiel Forbes Norton, of Manchester, merchant, for 
ccrtmn improvements on stoves or furnaces, and in in- 
struments or apparatus for making the same, being a com- 
munication from a foreigner residing abroad. — Sealed 8th 
October — 6 months for inrolment. 

To Henry Dunningtou, of Nottingham, lace-manufac- 
turer, for his invention of certain improvements in vparp 
machinery, and in fabrics produced by warp machinery.— 
Sealed 8th October— G months for inrolment, 

To George Haden, of IVowbridge, in the county of 
Wilts, engineer, for his invention of improvements in the 
manufacture of a soap or composition applicable to the 
felting and other processes employed in the manufacture 
of woollen cloth and other purposes to which soap ia 
usually employed. — Sealed 8th October — 6 months for 
inrolment. 

w To Charles Sanderson, of Sheffield, steel manufacturer, 
mk his inventiou of a certain improvement in the art or 
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process of smelting irgn ores. — Sealed 11th October— 
6 months for inrolmcnt. 

To Matthew Heath, of Fiimival's-inn, in the citj of 
London, Esq,> for improvements in clarifj-ing and filtering 
water, beer, wine, and other liquids, being a commanica.- 
tion from a foreigner residing abroad. — Sealed llth Oc- 
tober — 6 months for inrolment. 

To John Fowler, of Birmingham, gentleman, for his in- 
ivpntion of certain unprovements in preparing or manufac- 

ring Bidphuiic acid. — Sealed 16th October — 6 months 

r inrolment. 

To William Brockedon, of Queen-sqiiare, in the county 
r pf Middlesex, Esq., for his invention of a combination of 
mown materialsj forming a substitute for corks and bungs* 
^—Sealed l^th October — G months for inrolment. 

To Henry Meyer, of Piccadilly, wax chandler and oil 
merchant, for improvements in the manufacture of lamps, 
being a communication from a foreigner residing abroad.— 
Sealed 17th October— G months for inrolment. 

To George Harrison, of Carlton Ilouse-terracc, surveyor, 
for his invention of improvements for supplying air for 
promoting and supporting the combustion of fire in close 
etoves and furnaces, and for economising fuel therein. — 
Sealed l7th October — 6 months for inrolment. 

To Elias Robiaon Ilandcock, of the city of Dubhn, for 
his invention of improvements in castors for furnltiu'e and 
other purposes. — Sealed 17th October — 6 months for 
inrolment. 

To William Edwai-d Newton, of the Office for Patents, 
Chancery-lane, in the county of Middlesex, patent agont> 
for improvementa in the construction of bridges, viaducts^ 
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pierg, roofs^ truss girders^ and stays for architectural pur- 
poses^ being a communication from a foreigner residing 
abroad. — Sealed 17th October — 6 months for im*olment. 

To John Geor^ Bodmer^ of Manchester^ engineer^ for his 
invention of certain, improvements in the machinery or ap« 
paratua for carding, drawing, roving, apd spinning cotton^ 
flax, wool^ silk^ and other fibrous substances. — Sealed 22d 
October— 6 months for inrolment.. 

To William Jeakes^ of Great Russell-street, Bloomsbury^ 
in th« county of Middlesex, ironmonger, for his invention 
of a mode of applying ventilating apparatus to stoves, con- 
structed on Dr. Amotf s principle. — Sealed 22d October 
months for inrolment. 



To William Edward Newton, of the Office for Patents, 
Chancery-lane, in the county of Middlesex, mechanical 
draftsman, for an improved method or methods of pre- 
paring certain substances for the preservation of wood and 
other materials used in the construction and fitting up of 
houses, ships, dnd other works, which improvements are 
also applicable to other useful purposes, being a commu- 
nication from a foreigner residing abroad. — Sealed 22d 
October — 6 months for inrolment. 

To John Henfrey, of Weymouth-terrace, Shoreditch, in 
the county of \Iiddlesex, engineer and machinist, for his 
invention of certain improvements in the manufacture of 
hinges or joints, and in the machinery employed therein.-— 
Seal^ 25th October-— 6 months for inrolment. 
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To James Button, of Wotton-undeT'Edge, in the county 
of Gloucester, clothier y for his invention of certain im- 
provements in the manufacture of woollen cloth, which 
improvements apply both to iveaving and dressing of 
woollen cloth. — [Sealed 8th February, 1838.] 

These improvements in the manufacture of woollen cloth, 
which apply both to weaving and dressing, consist, as re- 
gards weaving, firstly, in the general construction and 
arrangement of the parts constituting a loom for weaving 
woollen cloths by rotary power ; secondly, in an improved 
mode of clothing the warp beam of a woollen loom, for the 
purpose of laying the yams upon the beam with greater 
r^ularity and uniformity of tension than can be effected 
by the old methods of beaming warps ; thirdly, in a pecu- 
liar construction of healds for opening the waips previously 
to shooting the weft, and also of the reed for beating up 
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the work; fourthly, the adaptation of apparatus intended 
to operate as perpetual temples ; and fifthly, in a peculiar 
method or methods of rendering the delivery of the warp- 
yams contingent upon the taking up of the cloth. 

As regards the dressing of the surface of cloths, my im- 
provements consist in the construction of a machine in 
which the cloth is distended and progressively passed for- 
ward, and the pile is raised as the cloth proceeds, by means 
of a rotary cylinder, the peiiphery of which is covered with 
teasles, or wire cards, or brushes, and the cylinder made to 
revolve with an accelerated speed in the same direction as 
the cloth proceeds ; and the cloth is pressed against the 
surface of the said teasles or wires by an adjuatabte roller, 
mounted in a frame formed of comijound levers, weighted 
so as to give any required pressure. In this machine, a 
rotary shearing apparatus may also he mounted, and ap- 
plied to cropping tlie surface of the pile of the cloth ; and 
pressing the cloth may likewise be efiected in the same 
machine, by substituting heated rollers in the place of those 
above described, for raising the pile ; and the operation of 
brusliing the face of the cloth may be performed in the 
same machine, by mounting a brushing roller in the same 
manner as the tcasle cylinder above described. 

And, lastly, my improvements consist in certain addi- 
tions to the apparatus for dressing and finishing woollen 
cloths, and the method or methods of, and apparatus for 
effecting the same, for which I obtained a patent in Eng- 
land, dated the 13th day of May, 1834.* 

Fig. 1, Plate VII., is a front elevation ofaloom, to which 
my improved construction and arrangement of parts are 
adapted for weaving by rotary power; fig. 2, is an ele- 

• A copy of the specifli;atiou of this patent will be found m wdt 
present Series, vol. vi. p. 139. 
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yation of the same, taken at the right hand end ; fig. S, i» 
9. sectional elevation, taken transversely through the loom, 
Jpoking toward the right hand end ; and fig, 4, is a hori- 
zontal view of the loom as seen from above, in all which 
figures the same parts of the msichiue are pointed out by 
similar letters of reference. The main shaft o, receives 
rotary motion from any liret mover througli a strap b, ap- 
pUed to the pulley or ri^erc, fixed upon the end of the 
main shaft, from which shaft all the working parts of til* 
loom are driven. 

The warp beam d, ia mounted upon an axle, the enda of 
.which turn in slots formed in brackets fixed to the back 
■upright standards ; and the periphery of tliis warp beam 
bears upon a roller e, which has a toothed wheel _^ upoa 
the end of its axle, and is driven round by means of an 
endless screw ff ; henccj the warp beam is made to revolve, 
and the warp given out by the friction of its surface agaiiut 
that of the roller e, below. 

The yams delivered from the warji beam pass upwards 
over the back rail A, and thence through the healds i, i, 
and the reed k, toward the breast beam I, The cloth being 
here woven, proceeds ilownwaitl under a drawing roller 
W, and over the perch n, and thence to the cloth roll o, upoq 
which it is progi-easively wound. 

The healds t, t, are formed of beut wires, in a manacT 
that will be described hereafter. The frames of these healds 
are affixed to boards or plates ;;, p, one of which is attached 
to a sliding guide rod q, and the other to two other guide 
tods r, r, and they are connected together by an endless 
strap s, s, which is made fast to the boards p, p, and passed 
over the tension pulleys t, i, mounted upon the side frames. 

On the main shaft a cam u, is fixed, as shown at fig. 3, 
which works within a rectangular frame u, v; and as the 
mun shaft revolves, causes the rod 3, to sU^e up aiid ^cnfn 
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in its guideS) and thereby lo commuDicate a reciprocating 
motion to one of the boards or plates p, by which means 
the healds i, i, are made to move up and down for the pur- 
pose of opening and closing the sheds of the warp. 

The pecking, that is, the projecting of the shuttle through 
the sheds of the warp, is produced by the following 
means : — From each end of the main shaft, arms w, ex- 
tend, which, as they revolve, alternately act against the 
side of one of the levers x, x. This part of the apparatus, 
though partially shown at each end of the loom in the front 
elevation, fig. 1, is more perfectly seen in the detached fig. 
5. The levers ^, have their ftilcmms upon studs fised in 
the legs of the batten a, a; and as the main shaft a, re- 
volves, the arms lo, are alternately made to press with 
considerable force against the projecting cams or rollers 
y, y, in the levers x, and thereby to force back those 
levers into the position shown by dots in tlie last men- 
tioned figure. The upper pai-t of each lever x, acts against 
the shorter arm of a right-augled lever z, pendant fi-omthe 
upper part of each of the legs a, of the batten n ; and by 
the movement just described, causes the lever z, to be 
thrown with considerable velocity into the position shown 
by dots. The longer arm of the lever r, being attached to 
a cord or strap, connected to arms extending downwards 
from the pecker c. These movements of the levers x, and 
r, cause the peckers to give those sharp strokes to the 
shuttle which are reqiiired for projecting it to and fro along 
the shuttle race between the sheds of warp. 

There is a peculiarity in the pecker, viz. that it has a 
recess opposite to the end of the shuttle, filled with India- 
rubber, and which may be advanced as it wears away by 
means of a screw passed through from the opposite side. 

The backward movement of the batten n, for allowing 
the shuttle with the weft to pass between the sheds of tl 
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warp, is effected by rotaiy cams d, d, upon the main shaft, 
as shown in fig. 2. These cams, as they revolve, act 
against the tails of jointed levers e, e, and when the longer 
radii of the cams are acting against the tails of those levers, 
the batten is kept back, as in fig. 2, which is dming the 
time that the shuttle is passing through the yam ; but the 
moment that the tails of the levers e, escape from the 
larger radii of the cams d, the batten is released, and is 
forcibly drawn forward (for the purpose of beating up the 
shoot) by the power of a spring f, p, attached to the front 
standards, and to the legs of the batten (see fig. 3). This 
beating up of the shoot is assisted by the tappets g, o, 
upon arms extending from the main shaft, which, imme- 
diately after the batten has sprung forward, come in con- 
tact with an inclined plane h, on the back of each leg of 
the batten, and force it onward to such an extent as may 
be required for driving the weft- thread home. 

It now remams for mc to describe the means by which 
the yams are given off from the yarn beam rf, and the cloth 
taken up or wound upon the cloth beam o. A bar i, sliding 
freely in staples J, J^ affixed to the stationary framework, 
(see fig. 2,) is, by the return or backward movement of the 
batten b, made to strike against the upper part of a cross- 
armed lever k, mounted upon an axle in a bracket fixed to 
the back standard, to one of the arms of which les'^er k, a 
pawle L, is affixed. This pawle takes into the teeth of a 
ratchet wheel m ; and when the lever k, is acted upon as 
described, the pawle is forced forward into the teeth of the 
ratchet m, and the wheel necessarily advanced in its rotary 
movement one tooth. Tliis slight movement of the wheel 
M, consequently produces a correspondent rotary move- 
ment of the axle and conical pulley n, n ; and by a strap o, 
a similar movement is communicated to the lower pulley p, 
upon the axle of which is fixed a worm or endless screw y. 
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Now, as this endless screw takes into the teeth of the wheel 
6xed upon the axle of tJie friction cj-linder e, whatever 
quantity of movement is produced by the means just de- 
scribed will be given to the cylinder e; and the warp beara 
d, bearing upon its periphery, will, by the friction of the 
surfaces, be coaaequently made to turn upon its axis, and 
by these means, to give out the required length of varp 
yams for the next taking up of the cloth. 

A weighted eovd, passed round a pulley fixed on the end 
of the beam o, causes that beam to turn and to wind up 
the cloth. A similar puUey and weighted cord is likewise 
applied to the end of the drawing roller m, by means of 
which the cloth is not only held in tension, but is gradually 
drawn down from the breast beam, and conducted over the 
perch 71, to the cloth roller o. This drawing roller m, if 
properly weighted, will be the principal agent in bringing 
the clotli forward (as it is produced by the weaving), and 
the diameter of tliis roller remaining always the same, the 
tension or power of draught mil be at all times uniform. 

The rotary power of the drawing roller m, thus obtained, 
is communicated tlirough its axle to the fiiction disc q, 
fixed thereon, and is made the agent for raising the driving 
pawle L, in the following way:— ^Vhen the batten comes 
forward for beating up the weft, a sliding rod R, connected 
to the lower part of the leg of the batten, is made to strike 
against the upper part of a right-angled lever s, seen best 
in fig. 2. The falling back of this lever s, as shown by 
dots, causes a lever t, mounted on the bottom rail of the 
standard, to be raised, which lever T, carries a vertical rod 
u. This vertical rod is connected at top by a joint to a 
sliding rod w, and at bottom by a joint to the lever T, 
where a friction roller v, is made fast to the lower end of 
the rod u. This roller v, is brought into contact with the 
periphery of the friction disc q, by the rising of the lever T, 
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i described; and when these two Burfaces thus come 
into contact, any rotary movement given to the diac by the 
means above described, will cause the roller v, to move, 
and with it the rod u. By these means the rod u, will be 
thrown into the position shown by dots, which will project 
the sliding rod w, against the lower arm of the cross lever 
R, and thereby raise the pawle l, that is, draw it back one 
tooth upon the periphery of the ratchet wheel m, placing 
the pawle in the pivsper situation preparatory to driving the 
ratchet wheel, the stroke for etfecting which is given by the 
means before described. Thua it will be perceived that 
the dehvery of the warp yarns is made contingent upon 
the winding up or drawing forward of the cloth by the 
roller m; for if the striking up of the reed against the work 
doea not meet with sufficient resiatance, owing to the want 
of wefl thread, the force will be insufficient to drive the 
cloth over the breast beam /, consequently the drawing 
^Holler m, and the Iriction disc a, upon its axle, will remain 
^yquieacent, and the parts v, u, w, not being moved, the 
^ pawle L, cannot be drawn back ; therefore, the ratchet 
wheel M, and the parts N, o, r, g, and e, connected with 
it, which drive the wai^ roller </, must remain at rest, and 
no warp will be given off. 

As regards the inijjroved mode of clothing the warp beam 

of a woollen loom, I should, by way of preface, say that 

by the ordinary methods of beaming, the coils of the yams 

are laid upon the roll with great inequality, that is, the 

^ fSrns are wound on in clusters, and with very different 

^BAegrees of tension, to obviate wliich my present improve- 

^vanent is proposed. I take yams from the warper, and pass 

I theni in the usual manner throtigh close reeds, in clusters 

of about twenty yams in each. As I wind these yams 

I npon the warp beam, I introduce between each winding 

H I thickness of paper or other suitable material : this I efiect 
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by employiog a sheet of paper, or otlier suitable material, 
of width equal to that of the yarna spread along the beam, 
and of an equal length to the entire length of the warp. 
From the roll so clothed I now draw off the yarns, separate 
them, and pass them through a reed as fine as that by 
which they are intended to be woven. Through this fine 
teed I then wind them again on t47 another beam, with a 
roll of paper, or other suitable material, between each wind- 
ing, as before. The last mentioned beam, so covered with 
the warp yarns and paper, is then to be placed in the loom 
as at (/, fig. 3, and the ends of the several yai-ns being 
passed through the weaving reed in the usual way, are 
drawn oif the warp beam in the progress of weaving by 
the means above described. The sheet of paper or other 
material which intervenes betiveen each winding of the 
warp is then simultaneoualy, with the delivery of the warp, 
conducted to a roller x, upon which it is wound by means 
of a weighted cord passed round a pulley at its end. 

The peculiar construction of the healda for opening the 
warps is shown upon an enlarged scale detached from the 
machine at fig. G. 

Instead of having eyes or loops, as heretofore, for the 
waqi yarns to [jass through, my improved healds are 
formed of bent wires a, a, which, by their hooked 
ends, are attached to two horizontal bars b, b, connected 
to two standards of iron c, c, the latter of which are made 
fast to one of the plates or boards ^, before described. The 
yams sevei-ally are passed round the bend of the wire 
which retains it, and as the frame of healds move up and 
down, the sheds of warps open and close. 

A variation in the construction of the healds is shown at 
fig. 7 (an edge view), and at fig. 8 (a front view). The 
healds in this case are of wire, but in the form shown at il, 
and their tower parts are made Hat, as ate; i 
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parts or stems are cast into leads f, in the same way as the 
guides of a lace-making machine. These leads are inserted 
inj or attached to the plate or board py at bottom^ and the 
wires are left open at top for the purpose of inserting the 
yams between, and passing them round the bent part. 

My improved construction of reed is formed of straight 
flattened wires, cast into leads as the guides of a lace- 
making machine, and shown in two views at figs. 9, and 
10 : g, g, are the wires, and h, the leads which are inserted 
into the batten i. 

The apparatus which I employ as temples for keeping 
the cloth distended in width, is shown at k, in the detached 
figures 11, 12, 13, and 14. Fig. 11, is an enlarged repre- 
sentation of part of fig. 3, exhibiting the breast beam /, 
and the opening of the shed of warp; fig. 12, is a hori- 
zontal representation of the same ; fig. 13, is a transverse 
section, taken between the breast beam and the part of the 
warp where the weaving is finished, that is, beaten up ; and 
fig, 14, is a perspective view of the implement employed 
as the perpetual temple. This implement k, may be called 
a clutch, one of which is to be fastened upon the breast 
beam near each end. It has a narrow opening between a 
pair of chaps for the edge or selvage of the cloth to pass 
through. Behind these chaps a recess is formed, into which 
a slight rod of whalebone or other suitable elastic mate- 
rial m, is inserted loosely, the reverse end of which rod is 
fastened to the harness frame i. The rod, by these means, 
is made to move up and down with the shed of warp, and 
when the shuttle traverses, the weft yarn is carried over 
the rod, and thereby made to weave the cloth with a small 
loop beyond the Ust. As the cloth is driven forward over 
the breast beam, these loops slide a short distance upon the 
rod m, for the purpose of keeping the cloth distended to 
its proper width at the part where it is woven. 
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I have only to add, as respects the operatio] 
wooUen cloths, that the arrangement of machinery for 
weaving may he worked either by power or by hand, and 
the peculiar construction of healds and of reed, as well as 
the perpetual temples and the mode of framing, as de- 
scribed, are not only applicable to the novel construction 
or arrangement of the parts of a loom as above set out, but 
also to other constructions of power looms and hand looms 
for weaving woollens. 

As regards the dressing of the surface of wooUen cloths, 
my improvements arc represented in the accompanying 
drawings at tigs. 15, and 16. 

Fig. 15, is a longitudinal section of a machine in which 
the cloth, whOe distended by hahitting hooks, is passed 
forward under a barrel or roller covered with teasles, wire 
cards, or brushes ; fig. 16, is a horizontal or top view of the 
same. The piece of cloth to be dressed is placed in the 
scray below, from whence one of its ends is conducted 
between the rollers n, b, c, d, e^f, g, A, and from the last 
roller is allowed to fall down the inclined plane t, where 
the two ends of the piece of cloth are sewn together, form- 
ing it into an endless band. 

The roller a, is mounted upon an axle in a trough of 
water, and covered with a felt ; the axle of the roller b, is 
mounted in weighted levers, for the purpose of pressing 
the cloth against the surface of the felted roller, by which 
means the cloth will be made to take up a small quantity 
of water from the felt ; the roller ff, is a conductor of the 
cloth, and turns upon pivots in the ends of the top rtul of 
the machine ; the roller rf, is mounted in lever arms, which 
hang upon pivots in the back standards, and is made to bear 
against the cloth in order to prevent it slipping forward. 

Across the middle of the machine is placed the roller e, 
which is covered with teasles, or wire cards, or brushes, and 
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its axle turns in bearings fixed on the top rail. Beneath ] 
the roller c, is placed the roller /, the axle of which is 1 
mounted in lever arms k, suspended upon the fidcmiu rod I 
/; the longer arms of these levers ore weighted for the pu»T | 
pose of pressing the bed roller/, against the under surface | 
of the roller e. 

The roller g, is a drawing roller, upon the end of the axle ] 
of which the main driving pulley vt, is fixed, and a presa* 
ing roller A, mounted in lever arms suspended from pivota I 
on the back standards, bears against the surface of th« I 
drawing roller ff, in order to hold the cloth tightly as it j 
advances, and to conduct the cloth down to the inclined I 
plane leading into the scray. I 

The cloth having been thus passed lengthwise between 1 
these rollers, it is extended in breadth by its lists being I 
hooked on to a series of habits n, n, n, n, which slide on s ] 
horizontal rod (j, on each side of the machine, aa shown at 
fig. 16. 

Rotary power being now applied to the di-iving pulley m^ ' 
the roller ff, wiU he made to draw the clotli progressively 
forward through the machine. A band passed round the 
rigger o, on the opposite end of the axle of the roller g, 
communicates motion to the pulley p, on the end of the 
roller e, and causes the roller e, to revolve witli a greater 
speed than that at which the cloth travels, and in the samt 
direction. By these means, as the cloth advances, the 
teasles, or wire cards, or brushes, act against the sur* ' 
face of the cloth, and jirodiice the dress. . 

The habitting hooks n, n, n, adapted to this machine^ 
are connected in series, in frames which slide upon hori^ 
zontal bars of iron q, q, attached to the side rails of the 
wooden framework; and one of these frames of habits 
being placed upon the bars (/, q, on each side at the back 
part of the machine, and the hooks made fast to the lists by 
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the hsnds of attendants, the cloth, as it is drawn along, 
cause the habittiug fi-amca to slide forward until they arrive 
at the front part of the machine, that is. where the cloth is 
let fill! on to the inclined plane of the acray, when the lists 
are to be unhooked and the habit frames removed, to make 
way for those which are coming onward, 

A friction lever or break r, may be apphcd to the roller 
r, when required to give additional tension to the cloth ; 
and the pressure of the bed roller^ against the cloth under 
the teaale, card, or brushing roller e, may be regulated by 
sliding an adjustable hook a, which is intended to support 
the tail part of the lever k ; and when this pressure is re- 
quired to be removed altogether, the foot of an attendant 
may be placed upon the treadle lever t, which, through the 
connecting rod m, will cause the tail part of the lever to be 
raised, and the roller y, to be withdrawn from its contact. 

I may here observe, that when it is not required to s»ip- 
ply water to the cloth in this operation, I dispense with the 
rollers a, and b, and conduct the cloth from the scray im- 
mediately up to the rollers C, and d. 

In order to clothe the dressing roller e, with teasl 
construct a aeries of slight frames of tin plate and wh 
the manner shown at figs. 1?,18, and 19, Fig. 17, repre-' 
scnts the frame as seen sideways, and fig, 18, the same, as 
viewed at the back part. Between the four projecting 
horizontal wires I introduce a tcasle as shown, from which 
the teasle, when its points are worn away on one side, may 
be readily withdrann, and its position changed, in order to 
bring its fresh points into operation, A series of these 
teasle frames I attach to a flexible band, by passing the 
foot of each frame under staple wires, as in figs. 19, and 
20, and then wind this band of teasles round the roller 
in the form of a screw. 

If it should be considered eligible to form the tei 
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if larger diameter than that represented in the machinej 
■I ^ould then mount the teasles in handles, as shown at figs. 
SI, and 22, confining each teasle between wires in order to 
afford the opportunity of shifting them when required, and 
these handles may be attached to the barrel or roller in 
any convenient way ; and also the same construction of 
teasle handles may be adapted for any other sort of gig 
machinerj'. 

The last feature of my improvements in dressing cloth, 
being an addition to my former patent above mentioned 
(in which I dressed cloth in portions by distinct operations, 
by the application of pressure in connexion with heat and 
humidity), consists in the adaptation of a second process 
of pressing the cloths in portions, after that in which heat 
and humidity has been employed. This second process is 
for the purpose of abstracting the beat from the cloth whilst 
nnder pressure, iihieh is ctTectcd by the following means ; — 
h Ailer pressing a portion of tbc cloth in the machine, as 
IHcrihed in my former speciiicatiou, I immediately pass 
ihat portion of cloth which has been just operated upon 
from the heated press into a cold one of a similar construc- 
tion, placed contiguous to the former, the platten of which 
is formed hollow, and kept in a cold state by being filled 
with a quantity of cold water ; and under this I submit the 
c loth t-o cold pressure. By these means, that portion of 
^■ke chjth which had been made hot by the former opera- 
^Bpn of pressing, is now, whilst under the weight of the 
^'platten containing the cold water, reduced to a cold state, 
and thereby finished in a more perfect manner than whea 
allowed to cool, as in the former instance.— [fnroHed in th^ 
Roils Chapel Office, August, 3 83S.] 
BpaciflcJilian drawn by Meisrs. Newton and Berry. 
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} Thomas Oram, of No. 2?, East-»treet, Red JAm- 
square, in the county of Middlesex, gentleman, for hit 
invention of improvements in the manufacture offuel.^- 
[Sealed 26th March, 1838.] 

The Patentee describes his invention in the following 
manaer: — It is well known that in getting coal much small 
or dust is produced, which ia of comparatively little valuci 
Now, the object of my invention ia the compounding such 
dust or small of coal with other matters, in such propor- 
tions as to render the corapounds of aa great, and, und^ 
some circumstances, of greater value than the large of such 
coal, when the relative quantity or effect obtained there- 
from and the convenience of stowage is taken into account; 
and my invention conslst-s in combining and compressing 
the small or dust of coal with certain materials into fuel, 
as will be hereafter described. 

The materials employed by me are, first, small or dust 
of bituminous coal ; secondly, mud, alluvial deposits, marl, 
clay, or any other earth containing vegetable matter; 
thirdly, water, and there are several other substances which 
may under cei-tain circumstances be employed with the 
above three, but are not absolutely necessary to make a 
good file!, such as mineral tar, coal tar, gas tar, mineral 
pitch, vegetable pitch, resin, asphaltum, or any other bitu- 
minous matter, chalk, or lime, sawdust, anthracite or stone, 
coal, coke, or coke dust and breeze ; and in order to g^ve 
the best information in my power for carrying out my in- 
vention, I wUl describe a process of combining and fonnii^ 
these materials into several species of fuel. 

Take thirty pounds of vegetable tar, coal tar, gaa tar, 
mineral pitch, vegetable pitch, resin, asphaltum, or any 
other bituminous matter. Note — The vegetable tar, coal 
tar, and gas tar, will readily mix with the other ingredients 
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used ; but if either miaenil pitch, vegetable pitch, 
aspbaltum, or any other bituminous matter be employed, 
it should first be dissolved in boiling water, and whilst hot 
mixed with the other materials. Oac hundred and eighty 
pounds of (Iry mud (the best for the purpose is that taken 
from rivers), clay, marl, or any other earth containing vege- 
taWe matter, and fifty gallons of water, and mLi them toge- 
ther; then add by degrees thirty pounds of powdered lime 
(■tone lime is the best) or chalk, passed through a fine sieve, 
and one ton of small or dust of bituminous coal. The whole 
should then be well stirred up with rakes or other suitable 
ioatruments, until the several materials are thoroughly 
combined, or they may be mbced together by machinery, 
it being necessary to obtain a perfect blending of the 
materials in order to their adhering together and burning 
equally. The materiala so combined are then to be put 
into moulds of any shape (although it is better that they 
■bould be cither square, oblong, or angular), the dimen~ 
aions of which may be of any size found most convenient, 
and then pressed either in a screw, lever, or other press. 
But I claim the combination as an invention, whether the 
same he submitted to pressure or not, the object and ad- 
vantage of pressing being the holding of the materials 
together to increase the period and duration of combustion, 
and to reduce the bulk as much as practicable. 

The lumps or blocks thus produced are to be placed to 
diy, leaving spaces betiveen the lumps for the circulation 
of the air; and it will facihtate the drying to place them 
in a room or shed, the atmosphere of which can be lieated, 
though in ■warm dry weather this will not be necessary. 

I have also to describe another species of fuel, which 
forms a desirable fuel for use in furnaces, having a power- 
fbl draught. Take ten hundred weight of small or dust of 
bitumiitouB coal, ten hundred weight of small oren-imule 
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coke or coke dust (which proportions will admit of varia- 
tion), thirty pounds of tar or any other of tlie bituminous 
matters before specified, two hundred pounds of dry mud, 
cUy, marl, or other earth contMninp; vegetable mutter, 6ftj 
gallons of water, and thirty pounds of lime or chalk, and 
mix, mould, and press them in precisely the aarae manner 
ae described for manufacturing the fii-st mentioned fuel. 

I have also to describe a third species of fuel : — Take 
fifteen hundred weight of small or dust of bituminous coal, 
five hundred weight of breeze (which proportions will also 
admit of variation), tliirty pounds of tar or any other of tiie 
bituminous matters before specified, two hundred pounds 
of dry clay, marl, mud, or other earth containing vegetable 
matter, liftj' gallons of water, and thirty pounds of lime or 
chalk, mbted, moulded, and pressed in like manner. 

I have also to describe a fourth species of fuel : — Take 
thirteen hundred w eight of the anthracite or stone coaJ, 
seven hundred weight of small or dust of bituminous coal 
(which proportions will admit of considerable variation), 
forty gallons of water, forty pounds of tar or other bitumen, 
as before, thirty pounds of lime or chalk, and one hundred 
and eighty pounds of dry clay, mud, marl, or other eartli 
containing vegetable matter, mixed, moulded, and pressed 
in like manner. 

I have also to describe a fifth species of fuel:— Take 
fifteen hundred weight of small or dust of bituminous coal, 
five hundred weight of sawdust (which proportions will 
admit of considerable variation), forty pounds of tar or 
other bitumen, as before, two hundred pounds of dry clay, 
mild, marl, or other eartli containing vegetable matter, 
aeienty gallons of water (the quantity of water must be 
varied in proportion as the quantity of sawdust Ja used), 
thirty pounds of lime or chalk, mixed, moulded^ 
pressed in like manner. 
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I have also to describe a sixth species of fuel :^Take 
five hundred weight of peat tuif, peat earth, peat moss, or 
V^ earth, tive hundred weight of sawdust, ten hundred 
weight of small or dii^t of bituminous coal, thirty pouada 
of lime or chalk, thirty pounds of tar or oth<r bitumen, as 
before, two hundred pounds of dry clay, mnd, mail, or other 
earth, contaiaiiig vegetable matter, and seventy gatlons of 
water, mixed, moulded, and pressed in tike manner. 

I would observe, that in manufacturing each of the above 
•pecies of fuel, the ingredients lime and bitumen may be 
omitted ; hut I find that the use of them not only increaaes 
the adhesion of the other materials, but the hnie has the 
effect of neutralizing the sulphurous acid gas contained in 
the coal, and the bitumen adds to th& ready combustion of 
the fuel. jVnd fiirthcr, that I prefer tiie use of vegetable 
tar to any other bitumen, of mud (especially rivet: mud^ 
Uid more particularly such as is taken from tiae river 
les,) to any other earth, of stone lime to cb;»lk, or any 

ler description of lime, and the sa>vdji3t froin the pine to 
the sawdust of any other desci-iptLOu of timber. 

Having thus described the nature of my invention, and 
the process of raanufacturej I would remark that I do not 
confine myself to any particular process, it being evident, 
that the object to he obtained is a careful combining or 
mixing of the materials herein mentioned, and the subse- 
quent pressing the same into lumps or blocks of convenient 
lize, and of the forms most advantageous for packing or ~ 
stowage, and whate^'er process may be adopted it does not 
•iter the nature of my invention. 

And I would further obaei-ve, that I do not claim the ap- - 
p^cation of each of the several materials separately as a fuel, ■ 
whether pressed or unpressed, as I am aware that some of 
1 used as a fuel before ; such as anthracite or 
:ej breeze, peat earth, peat turf, peat moag. 
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or bog earth, small coal or cool dust, ftnct smaQ coal e 
dust, In combination with mud, marl, or day, in certain 
proportions ; but what 1 claim, is the combining ematl 
or dust of bituminous coal with marl, clay, mud, alluvial 
deposits, or other earth containing vegetable matter ; and 
with water, in all cases where the weight or quantity of" 
small coal or coal dust is equal to, or exceeds the weight or 
quantity of mud, clay, or other earth nsed, whether the- 
same has or has not any one or more of the other matters 
herein mentioned. 

And fiirther, I claim the compressing of small coal or 
coal dust in combination with any of the above-mentioned 
matters into angular blocks or shapes, suitable for better 
stowage : but I do not claim as new, the application of tar, 
pitch, or other bitumen in combination with coal, or with 
any other of the matters, various attempts having been 
before made for employing them as fuel : nor do I confine 
myself to the using the whole, or e\'en the larger number 
of the several matters before enumerated for the formation 
of the several descriptions of fuel above mentioned, though 
1 believe the compounds herein severally set forth to be 
the beat compounds for fuel.— [/nro/Zcrf tn the /nroftgrt^^ 
Office, Sepleml/er, le.^S.] 
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To Uf.nry Persuousb Parkeb, of Dudley, in tha countt/ 
of Worcegle^rfiron-merchant,for hla invention of improet- 
ments i/ijtat pit cAains,— [Sealed 11th August, 1836.} 

This invention consists iu the application of certain iron 
stays to flat pit chains, by which the individual links 
thereof are stayed or supported, and are also combined 
together into one plane, as will be hereafter deacnbed. And 
iq order tiiat my invention may be more rwtdily undentood^ 
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I would observe that the flat pit chains ordinarily used for 
inBing coals and other materials from pits and mines^ have 
stayB made of wood^ fastened between every alternate set 
of links by a flat nail^ which being driven through the wood 
stays^ and rivetted^ secures the same within the links. But 
there are many objections to these stays : for instance^ the 
atmosphere effects the wood^ and causes it to expand and 
{^brink^ by the same being damp or dry ; and henccj the 
jtays get out of place in the midst of workings and fre- 
iiuentlj the chain breaks in consequence thereof. Again^ 
the rivet heads (which hold the wooden stays in the links 
.of the chain)^ by continued friction against the sides of the 
|Hilley^ wear away and fall out ; and veiy often the chain 
bocoiUies twisted^ and otherwise thrown out of orderi 
whence, rendering the necessity of constant repair, which is 
Jiot only prejudicial in respect to expense^ but the pitmen 
-.are prevented working during the time repairs are being 
made. Now, to obviate these difficulties, I make my stays 
.of wrought iron, or other suitable metal, in the following 
manner: — 

I take a bar of iron, and roll it into the form shown at 
£g. 23, Plate VII., from which I cut stays according to the 
size required, and then stamp out portions from the side, 
leaving it in the form fig. 24, which is a plan, and is shown 
endwise at fig. 26. Fig. 25, shows a piece of iron, with ribs 
or projections A, formed thereon by rolling or otherwise. 
These pieces of iron are for making those links of the chain 
where stays are employed, the projections b, being made 
w the purpose of fitting within the grooves of the stay. 
Care must be taken in making the ribs or projections i, that 
sufficient space be left to allow for the bending of the links 
as shown, the stay is placed between the links, the ribs, or 
projections J, fitting witLin the grooves o, of the stay, the 
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tmks having tbe stay ivitJuii them are Uien well hamll 
and are thus caused firmly to bind the stay a, withia' nie 
links ; and althotigh I recommend such projections i,~ to 
the UnkSj it will be evident that the inner part of the link 
itself may lie within the groove a. 

Fig. 2"j shows a portion of the chain in a finished state. 
' ' In all these figures the same letters refer to similar parts. 
^"'■"' Having now described the nature of my invention, and 
''I'tte manner in which the same is to bo performed, I would re- 
' ' mark, that, although I have here shown only three links com- 
bined by their stay into one plane for making flat pit chain§, 
other numbers may be used ; and although 1 have recom- 
mended the making of the iron or other metal stays, by rolling 
bars into the form shown, I do not confine myself thereto; 
and I would ha\-e it understood that 1 do not confine myself 
to the precise form of stays herein shown, as variations may 
be made for effecting the object of my patent, without de- 
viating fi-om the principle of my in^'ention : for inatance> 
. the grooved iron, fig. 23, may be used as a stay ivithout re- 
moving the side piece, as shown in fig. 24 ; but I prefer the 
plan fig. 24, by which lightness may be obtained with the 
requisite strength : or a narrow piece of metal sbo'wii at 
fi^. 28, grooved in the same manner as figs. 23, and 24, may 
Jje placed within the links ; but I hai'e found the plan first 
described to ajiswcr best. 

And I would have it understood, that I lay no claim to 
tie rolling of the iron, nor to the mode of preparing the 
Btiys, or to any ofthe parts separately. But what I do claim 
as my invention, is the apphcation of wTought iron or other 
I iijetal stays to fiat pit chains, in such manner tliat the 
links where the stay is used shall be combined into one 
plane, and kept into their proper positions for forming a 
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MM^pIane^^.hlit I do not claim the applicatiou of iroa 
■«fti^ to. chain .linksy unless two or more be thereby b(«i-> 
bined into, me plane. — [InroBtd in the Inrobneni OJjScef 
JFehrmry, 1837.] 



To Michael Wheelwright Ivison^ silk-spinner, in 
HaUes-streety Edinburghy for his invention of an improved 
method of consuming smoke in furnaces and other places 
where fire is nsedy and for economizing /uely and also for 
applyvsg air heated or cold to blasting or smelting Jhr^ 
naeef.— [Sealed 24tfa Februaiy^ 1838.] 

This invention relates, first, to a mode of consuming smoke 
evolved from coal in furnaces, and other such places where 
eoal fire is used by the application of steam above the 
..ignited fuel, whereby not only the smoke will be consumed^ 
•but fiiel saved, as a given quantity of coal will produce a 

-. much greater effect ; and, secondly, my invention relates to 

^amode of applying air heated or cold, in combination with 

steam, to blasting or smelting fiumaces. And in order to 

, j^ve the best information in my power, as to the nature of 
my invention, and the manner of performing the same, I 
will proceed to describe the drawing in Plate VIII., at fig* 
15, which represents the section of a steam boiler and fur- 
nace, which, together with the description hereafter given, 
win be sufficient to enable a workman readily to carry out 
my invention generally, to various furnaces and other places 
-where coal is burned for producing fire : a, are the ordinary 
fire hsr^ and &,the ash pit ; c, being an ordinary high pres- 
sure steam boiler ; dy is a tube passing from the steam boiler 
^^ into the furnace, or from the steam cylinder, to conduct the 
iteam w^ich has .performed on the piston ; or the steam 
may be obtained from any convenient source, there being a 



ft^&m eock e, by which the person attending the boiler cut 
regulate the flow of steam into the fomnce, in order to oh* 
tain the det<ired effects, and, ou the one hand, prevent tod 
much steam passing into the furnace, and, on the other 
hand, to allow of just sufficient to produce complete com- 
bustion, which wil! readily be judged of by observing the 
effects produced. At the end of the eteam pipe d, yih.i<^ 
is spread out into a fan shape, there are a number of small 
Jioles perforated, in order that the steam may flow in 
minute jets in a direction downwards, by which means the 
smoke will be consumed, and fuel economized ; and it ia 
the introduction of steam on to the coal, which constitutes 
the first part of my invention. 

At the same time I would remark, that although I jw^fer 
that the steam pipe should introduce the steam in a direc- 
tion downwards from the front towards the back of the 
fire bars, aa ia shown, yet I do not confine myself thereto, 
aa the steam may be introduced over the coal, on the firt 
bars, or in other directions, nithout departing from my in- 
vention ; the object being to inject streams of steam amongat 
the smoke or products of combustion as evolved, and by 
mixing therewith, aided by the heat of the fuel and a suffi- 
cient supply of atmospheric air, the whole axe consumed^ 
and a more perfect combustion obtained. 

I would remark, that I am aware steam has before been 
applied into the ash pits and tlirough the bai-s of furnaces 
to improve combustion, and into the chimney or flue t© 
increase the draft, I, therefore, do not claim the applica- 
tion of steam generally to furnaces, but only when applied 
according to the mode herein described. And, further^ 
there are various well-known modes of applying healed air 
to furnaces, both above and below the fuel ; and there are 
various means of obtaining such heated air to furnaces 
where coal is burned, for evaporating fluids, and for other 
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ooal in the act of combustion. 1 mention these, because 
my invention is equally applicable to furnaces suitably 
conatructed for having heated aii' applied to them, as to 
&uuaces supplied with air direct from the atmosphere^ 
without previous heating, care being observed, that whati 
tyer be the furnace or place where the fire is used, and 
having my invention applied tliereto, that there is a &ea 
supply of atmospheric nir. 

I will now proceed to describe the second part of my in- 
vention, which relates to a mode of applying air heated 
or cold in combination with steam, and for heating such air 
ta blasting or smelting furnaces. It is well known, thab 
according to the present manufacture of iron, heated air is 
rtow becomuig very generally employed ; and the cold air 
of the atmosphere is either drawn through iron surface* 
heated directly by a fire, such heated air being then sup- 
plied or forced into the furnace by suitable means or 
blowing machines ; but the most general mode of obtain- 
ing what is called hot blast, is by tubes heated on the ex- 
ternal surfaces by the direct action of a fire, and the cold' | 
air is applied by means of blowing machines forcing cold i- 
wr through the heated tubes, whereby the air become*, 
highly heated by the time it cornea into the furnace. But' 
according to all the plans practised, there is such heating/ 
to the metal surface against which tlie air impinges, as ma- 
terally, to alter the moisture and character of the air heated 
by them ; and it is well known that the atmospheric air 
employed in blasting, differs in the result produced at dif- 
ferent seasons of the year. 

Now the object of the second part of my invention, i» 
Hie i^licetion of air, w hether heated or cold, in combiaa- 
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tion for steam aod for heating air, for blastUtg and smeHJ 
purposes, by the tntei-mediute aid of hot vrater or steam, or 
oth«r suitable tluid, whereby three advantages are derived. 
First, the heat of the metal, though it heats the air to the. 
degree required, will nut prejudicially chaoge the same. 
Secondly, by this meaus, the heat of the air appbed may 
be regulated to the degree of temperature required. Third, 
the pipes or metal surfaces h ill uot be so quickly destroyed. 
In order to carry out this part of my invention, I employ 
a vessel or steam boiler ; I prefer it to be of a cyliadrioal 
form Avith hemispherical ends, similar to ordinary, high*, 
pressure steam-engine boilers, fixed Avith suitable furnace : 
through this steam boiler, 1 insert a coil of tubes, or other 
suitable metal surfaccii, and apply suitable means for keep- 
ing a constant supply of water in the boiler ; and, further, 
there is to be a safety valve, by which, as it is well under- 
stood, the presauie, and consequent degree of heat in the. 
boiler, may be maintained to a degree slightly above the 
degree of temperature to w hii;h the air is required to be 
heated : but it will be evident that other arrangements of 
apparatus to use steam or hot water, or other fluid for 
heating suitable furnaces, may be resorted to, which would, 
in fact, be only a variation of what is herein described. I do 
not, therefore, confine myself to the precise form of the ap- 
paratus used, provided steam, or hot water, or other Jluid 
be employed to heat suitable surfaces, against which air la 
caused to pass, in order to be heated for blasting or smelt- 
ing purposes : and in order to apply such apparatus for 
heating air for blasting furnaces, I use it in one or two 
ways, either by placing such beating apparatus in a suit- 
able position, in lespect to a pump or other bloating ma- 
chine, that atmospheric air may, in the working of the 
blowing machine, pass throtigh the heating apparatiu 
and thus enter into the blowing machin? in a heat 
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te, and be spplied or driven into the fumnce thereby"; 
or otherwise, I place the hcnting aii])ttratiis between 
the blowing machine, of whntt'ver kind employed, and 
the turnace, to be blasted, whereby the cold air is ap- 
pU«d by the blowing machine through the heating appa- 
ratus, and thus obtain a hot blast to the furnace. In using 
improving the quabt\' of the heated or cold air, 

d Am; economizing fuel used in blneit or ^nielting ftimaces,- 
Hie same is to be introduced Intti the twyre with the blast 
f^air, or by a separate tube or tuWs ; and I have ibimd - 
that iw using steam, that the quantity of water in the form ' 
of steam may be beneficially used by employing a quantity - 
of Bteam equal to about one part by weight of water in the 
fcrm (tf 3team, to one part by weight of suitable fuel used; 
wid the steam I have employed, has been from ei^ht ■■ 
^unds to thirty-five pounds pressure to the square inch : ■ 
md so far as I am enabled to test the result, I beliere ili ' 
jesirable to use steam of moderate prettsiire, in preference - 

I high pressures; but I do not confine myself to any 

particular pressure of steam, nor to the relative quantities ' 

tH steam and fuel here stated. . ' 

Having thus described the nature of my invention, and ■ 
ihe manner in which the same is to be performed, I would ' 
ibish it to be understood that what I claim as my improved 
nethwt of consuming smoke and economizing fuel in fur- ' 
ttaMs where coal is burned, is the mode of applying steam, 
whether in conjunction with hot air or otherwise, as above 
described ; and, secondly. I claim the mode of applying ' 
tar, whether hot or cold, in combination with steam and 
lieating air for blasting or smelting furnaces, as herein ' 
Aescribed. — {InroUed in the Inrolment Office, August, IS.'JS.] 



7b Thomas Joyce, of Camberwell Kao^oad, in the couvty 
qf Surrey, gardener, for hit invention of improved appw 
rattu for healing churchet, vmrehomet, shops, factories, 
hothouses, carriages, and other places requiring artificial 
heal, and improved fuel to be used therewith. — [Sealed 
16th December, 1S37.] 
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The Patentee describes hU invention in the folli 
words: — My invention of improved apparatus for 
ing churches, warehouses, shops, factories, hothouses, car- 
nages, and other places requiring artificial heat, consists in 
peculiar constructions of stoves, in which I am enabled to 
regulate the combustion of the fuel, and produce any re- 
quired degree of temperature in the places in which they 
are situate ; and my improved fuel to he used therewith 
is a peculiar preparation of charcoal, chemically treated for 
the purpose of purifying it. 

The internal and external forms and constructions of 
these stoves will admit of some slight modifications ; but 
the leading feature to be observed is, that the apertures for 
the admission of atmospheric air at bottom, to support the 
combustion of the fuel, must be limited as to size, and that 
the apertures at top for the egress of the va]jour arising 
from the ignited charcoal must be capable of adjustment, 
in order to rejnilate the combustion within ; -whilst the 
tubes or channels for the passage of the atmospheric air 
intended to be heated and dispersed around, may be 
varied in an indefinite number of forms and directions, 
according to circumstances or taste : for the essential im- 
provement in the construction of the stoves is the means 
of regulating the combustion of the fuel, so that no more 
than a given quantity of it can be consumed in a given 
time, and that the quantity of heat evolved may be in like 
manner regulated. 
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< . .19ie most simple construction of my improved stove is 
shown in Plate YIII.^ at fig. 1^ which represents a plain 
cylindrical stove^ taken in section vertically through the 
middle ; and^. 2, is an external view of the same. 

The cylindrical sides of the stove a^ a, are^ in this in- 
stance^ made of sheet iron ; the bottom b, of cast iron ; a 
moveable lid c, fits into the top of the cylinder^ in which 
there is a sliding regulator d, having apertiu*es in the 
same manner as an ordinary adjustable air valve. In a cir- 
cular opening in the bottom by there is inserted an inverted 
cone e, which has a few small holes pierced through for 
the passage of the atmospheric air into the lower part of 
the interior of the cylinder ; or small air holes pierced 
through the bottom, or round the lower part of the cy- 
linder, might be employed in addition to, or as a substi- 
tution for, the perforated cone. A circular rim yj^J below, 
liaving many apertures, may form the foot of the stove. Or 
it may stand upon three or more feet. 

Fig. 3, represents an external elevation of a stove upon 
•the same construction, but rendered sufficiently orna- 
mental to be suited to a parlour or other well-furnished 
room. Fig. 4, is a section of the same. This may be 
^ade of iron, brass, or copper, or partly of each. The 
.cone e, pierced with a few small holes, is inserted in the 
'bottom of the stove, as before ; and through it passes th^ 
atmospheric air to support combustion, which air is con- 
ducted by a tube ^, in the pedestal of the claw-foot ; and 
lateral apertures may be made for a further supply of air, 
if required, through the sides of the cylinder, at Zy z. The 
sliding valve rf, at top, for regulating the draft, is inserted 
into the upper part of a dome cover c, and may be readily 
raised or depressed, in order to of en or close the vent or 
aperture through which the vapours arising from the com- 
bustion are discharged; which vapours being inodorous. 



are allowed to paas into the room, and to aid tht^ 
throwTi off by radiation from the external surface. 

A stove constructed Jas figs. I , and 2, may be introduced 
w-ithin a case, either of a plain or ornamentJil fonnj as in 
the section fig, 5, which represents a cjlindrical jacket or 
outer case k, k, placed round the stove. The jacket forms 
an air passage j, j, partially open at w, .r, in the bottom, 
and the air, in proceeding through it, becomes heated, and 
ib allowed to escape at top by the openings in the dome 
with the vapour arii^ing from the combustion, and theses 
ffdls into the surrounding atmosphere of the room, and 
warms it. The outer casing may be of any ornamental 
form, as tliat of an urn or a hollow figio-e ; for the shapes 
of the air passages are of very little importance, provided 
the combustion of the fuel in the stove be properly ref- 
lated in the way described. 

Another modification of the invention consists of air 
tubes passed through the ignited fuel within the stoves, 
for the purjjose of carrying otf a portion of the heat pro- 
duced by radiation. Fig. 6, shows an external elevation of 
such H stove, and fig. J, a section of the same, exbibttiiw 
the arrangement of the hot air tubes within, and in whiiili 
the air for supporting combustion is admitted througfa Uif 
inverted cone e, at the bottom, and through small aper! 
tuKs 37, -T, in the lower parts of the sides of the stoves, if 
required, the draft being regulated by the adjustable slid* 
valve d, at toji. 

The air admitted up the central tube g, in the. pedestal, 
supplies both the combustion of the fuel and also the hot 
jur tubes (, i, i, and outer passage,/./ In passing through 
these tubes i, i, i, Ihe air take? up tlie heat radiated fixwn 
their internal surfa<:e, and delivers the air so heated through 
apMturcs in the jacket, ivithout mixing with the vapour 
tffisiog from the combustiou ; but the air which paj 
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tbe ottter passage j, j, proceeds into the dome cap rf tbe 
casing, from whence it ultimately escaped! with the viiponr 
of the combustion through openings in the cap, and also 
warms the suirounding atmosphere of the place in which 
the Btove is situated. Fig. 8, represents a horizontai 
•ectioR of the stoi'e within its casing, taken abont half^ 
way down ; fig. 9, is a top vieiv of the stove, the cap being 
removed to show the interior. In this instance I haveiu- 
troduced a vessel, shown in section at k, in iig. "J, which 
contains water. I place this vessel upon the top of the 
stove, for the puqjose of moistening the heated air by the 
rfow evaporation of the water. 

■ Jn Terj' close apartments, such as sleeping rooms, tf 
injT; inconvenience should be apprehended from tJw 
elfeflts of the ■^■apour evolved during combustion, I wxtuld, 
m such case, recommend a very small pipe to be at- 
(flclted to the top of fhe stove, for the purpose of en- 
(dssing the ^'alve in the manner shown at tig. 10, or in 
an)' other convenient manner tor carrying off the viipouf, 
which pipe might be led through the wainscot or woodetk 
poirtidon of the room into a passage, or through a window 
'er rfiimney, or the wall, or other convenient outlet ; and 
in that event I should have a slide valve under the stove, 
for regulating the admission of air to support the combu»- 
Kon, or the regulating valve tnight' be in the pipe. The 
heat in that case would be obtained entirety by radiation ( 
but iu general where the rooms are not air tight, this pre- 
coaUoD will be altogether unnecessary ; for if any vapour 
that might be considered offensive should be given out 
from the Combustion of tfee prepared chareoal in - these 
improved stoves, the quantity will be so very small,* as to 
be incapable of doing any injury. 

In using either of these stoves, i, in the first tnstauce* 
ignite a small quantity of my prepared fuel, which may be 
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■o ignited hy filling an iron ladle with the fuel, and u 
ducing it into &a ordinary fire. When the fuel has 1 
come red hot, 1 put it into the stove, and then fill the 
stove above the ignited fuel with other of my said pre- 
pared fuel, in a cold state. l"he valve being now opened 
at the top of the stove, the combustion will go on slowly 
and regularly, and continue for many hours withoutaay 
attention whatever, the fresh fuel descending gradually by 
its own weight OlH that below becomes consumed, the in- 
verted cone preventing the air passages from being stopped 
up by any accumulation of ashes or duiit, and Uken-ise pre- 
venting any of the Aaai, ashes, or hot f\iel from falling outg 
and becoming either dangerous or offensive. 

The partial opening or closing of the valve at top, W 
before said, will determine and regulate the rapidity of the 
combustion of the fuel in the stove, and consequently the 
quantity of heat evolved ; and when the combustion has 
been allowed to continue for a certain length of time, a 
fresh supply of the said fuel may be introduced, and the 
operation continued ; but to do this the dust and ashes 
jhould be removed, which may be done by inverting the 
stove, when other fuel may be ignited and introduced as 
before. If the stove is of lai^ dimensions, I should have 
«Q open gi'ating at the bottom, through which the dust 
and ashes might fall into a close air-tight box attached to 
the under part. 

Having now described the features of my improved 
apparatus for heating, which forms one pait of my inven- 
tion, I proceed to explain the other part of my invcntioo, 
which consists in preparing ordinary charcoal made or 
charred from wood {oalt and beech being preferred). This 
process of preparation I effect by submitting the ordinary 
.charcoal to a red heat, and by wetting the said charcoal 
with solutiona of caustic or carbonated alkalies. 
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■Weaving, and also a new description of fabric to be pro- 
duced or woven therein. — Sealed 20th November— 
6 months for inrolment. 

To William Watson, jun,, of Leeds, manufacturing che- 
miatj for certain improvements in the manufacture of liquid 
ammonia, by which the same may be made applicable to 
the purposes of dyeing, scouring, and other manufacturing 
procesaes. — Sealed 20th November — 6 months for inrol- 
_ ment. 

To Harrison Grey Dyar, of Mortimer-street, Cavcn- 
i-square, gentleman, for his invention of improvements 
the manufacturing zinc. — Sealed 20th November — 

5 months for inrolment. 
To John Wilson, of Liverpool, lecturer on cbemiatry, 

for his invention of certain improvements in the process 
of manufacturing alkali from common salt. — Sealed 22d 
J^ovember — 6 months for inrolment. 
■p To Fauquet Delarue, jun., late of DeviUe, near Rouen, 
B& the kingdom of France, but now of Manchester, calico- 
printer, for his invention of certain improvements in the 
process of printing;, or Otherwise applying and fixing the 
colouring matter of madder upon cotton, silk, linen, 'and 
other fabrics, without dyeing, and producing by these 
means permanent colours. — Sealed 22d November — 

6 months for inrolment. 

To John George Bodmer, of Manchester, en^neer, for 
his invention of certain improvements in machinery, tools, 
or apparatus for cutting, planing, turning, drilling, and 
rolling metals and other substances. — Sealed 22d Novem- 
ber — 6 months for inrolment. 

feTo Abraham Cohen, of Islington, Esq., for his inven- 
n of certEun improvements in the construction of rail- 
y carriages, and in the modes of connecting and re- 
tarding railway trains. — Sealed 26th November — 6 months 
for inrolment. 
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HiB or their salts, either before or after such heating 
I prefer the addition of these substances after the 
larcoal has been rebumt. When I wet the charcoal be- 
rebuming it, I immerse or saturate the same in a 
ilution of carbonate of soda, or other of the aforesaid 
kalies, or alkaline earths or their salts, in the proportion 
Fallout three pounds of carbonate of soda, or equivalent 
roportiona of the other aforesaid alkalies or salts, to twelve 
illons of water. I do not confine myself strictly to these 
iiantities, as the proportions may vary according to the 
Uality and nature of the soda or other alkali, or alkaline 
Mrths or their salts, used, or to the nature and quaTity of 
flie water; for water, if very hard, will require a greater 
uantity of one of those substances. The alkali that I have 
jnerally used is either the caustic soda of commerce, or 
e crystallized carbonate of soda; but I have foimd other 
IcaKes, and especially lime, as above stated, to answer. 
After the charcoal has been so saturated, or partly pre- 
mred, it is allowed to drain until nearly or quite dry, 
lien it must be burnt in a furnace. If the charcoal has 
bt been wetted with the alkaline solution before rebuming, 
fake it from the furnace and wet it, in the progress of 
>oling, %rith the solution made in the same proportions as 
)ve described. It must, of course, be allowed to drain 
Dd become dry before it is used in the stove. 

The furnace which is to be employed in rebuming the 

fcarcoal, as aforesaid, may be of ordinary construction, 

irnished with a damper to regulate the draught ; hut the 

be which I employ is constructed pailly in the fashion of 

iliaker's oven, and is particularly described by the aec- 

I6nal figures 11, and 13, represented in the drawings 

nnesed. 'When the charcoal introduced into this oven 

^naa become perfectly red hot through, the damper is to be 

alidden into the flue in order to prevent its further com- 

bwtion, and the charcoal may then be withdrawn from the 









.r.'aels called coolers, 'rf»I'« 
^bvir 111* atmoBpheric air until 



', Ik ready for use, or to be put up 

•j( -■ „«/er»tood that 1 do not confine myself 

"T^^* yt dimensions of stovps, as they may be 
^ r^ sue of a (luai't pat (which would be suited 
t^^^^t flow Cfliriage) to any dimension that might 
^'^Zljjtor heating churclies and other large build- 
^"^jathtr do I confine myself to regulating the com- 
"^^ tI tht tuel b\ n moveable valve at top, as such a 
^^jgunp apparatus might he applied at bottom of the 
,^f or might be emplo}ed both at top and bottom. 
But I claim as m\ invention, the combination of parti 
or inntenals foi legulatmg and limiting tlie draft of air in 
my improved apparatus, aa above described, being weB 
adapted for the purposes of forming stoves ; I also claim 
as my Invention, the combination above described, by which 
I form an improved fuel as a substance to be burnt in 
stoves ; I also claim as my invention, the whole combina- 
tion of improved apparatus and improved fuel for warming 
or heating places, hy which the improved fuel can be used 
to great advantage iu the improved apparatus,&c. — {InroUed 
in the Rolls Chapel Office, June, 183?.] 
SpiclfiiiitiQD draiTD by Mesars. Ncnton and Qtrry. 



To Joshua Bates, of Biahopsgate-street, in the 
London, merchant, for an ini'ention of certain « 
menls in machinery for cleaning and preparinff 
being a communication from a foreigner residvi^ ai 
— [.Sealed Ifith April, 1836.] 

These improvements in machineiy for cleaning and pre- 
paring wool, coasist in a nov'el improved conatructioD t 
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^■nagemeat of icQCiuneiy o^ apparatus, by means of which I 

the burrs or seeds of wild plantsj ^nall pieces of vegetable I 

matter, dii-t, or other foreign materials, mixed oi' mingled I 

with certain descriptions of wool, can be removed there- ■ 

from, and, at the same time, the fibres of the wool are per- I 

tially prepared or combed and laid straight, and ddivered I 

from the machine in the form of a sHver or layer of wool, I 

fit tor the fiirther operations of combing and preparing for I 

spinning ; and ^vllich improved machinery or appai-atm is I 

more particularly applicable to cleaning and combing of I 

South American wool, or wool from oUieu countries where H 

tb? flocks of sheep, during a gi-eater pai-t of the yeai', are I 

allowed to range in almost a wild state iu the forests or ■ I 

micteared lands, wheicby the buns or seeds of plants, or I 

other foreign material wliich adiiere to the ileeoe of the . I 

sheep, become so entangled and intenuiagled with tlie I 

^wopl as it grows, tliat it requires considerable trouble \^ - I 

^Mga the wool therefrom by hand, after tlie shearing. . liu f« H 

^Hbi this improved machinery or apparatus, the wooMv't 1 H 

^R operated upon is placed upou a feeding eloth, and t 1 

drawn fi-om thence between two or more rollers, and ii I 

presented from theiu iu u gradual aud nearly uniform and I 

regulai- manner, to the action of a cylinder covered with '■ ■ 

elastic ^tire teeth or cards, or strong bristles, or mixtures . > I 

thereof. And as this cylinder revolves at a greater speed I 

tQ the feeding or delivering rollers, the fibres of the wool I 

taken hold of by the teeth of the cyhnder, and arc par- I 

ly di'a^vn out or combed sti-aight, the fibres of the wool ^^k 

passing into and between the clastic teeth or wire cards, . S 

while the buiTs^ seeds of plants, bits of wood, or other ex- V 

traneous matters, are pushed from out of the fibres of the 1 

wool by the ends of the teeth or wire cards, and presented I 

.wi the surface thereof, the teeth being placed sufficiently I 
^Lk together to prevent the foreign matters entering.bvi.i'i'I'l 
^RroL. xiit. X ' ^rtaa 
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t -tween thenij whereby the burrs, seeda of plants, and other 
matters are exposed to the action of a rapidly-revolvhig 
beater, fan, or brusber, placed very near to, or slightly in 
contact witb, the periphery of the cylinder ; the burrs, seeds 
of plants, and other extraneous matters being arrested in 
their progress with the cyhnder by a ledger blade, so 
placed and adjusted to the periphery of the cylinder, and 
to the fan or beater or brusher, that the seeds, burrs, or 
other matters, are stopped thereby on the surface of 
the cyhnder, and presented to the action of the heater or 
brusher, which immediately knocks, pulls, orbmshes theia 
of^ and removes them from the wool without injuring or 
breaking, or cutting its fibres, which is protected by the 
elastic teeth or i\ire cards as the wool lies in between them, 
the elastic or card teeth yielding to any extraordinary pres- 
sure in the operation. The wool passing round with the 
jeeth of the cylinder, is taken therefrom by the action of 
another drum or cylinder covered with card teeth, similar 
to that of tt common carding engine, from whence the 
, , Wool is taken off in the form of a continuous sliver, by 
.. taeans of a dotfer roller and doffing comb in the usual 
f„, tnanner of carding engines; or it may be removed by rollers 
14 1 'Or cylinders covered with comb teeth or needle points, 
«i, Which will take hold of the fibres of the wool and draw 
them out of the cyhnder; or the wool may be removed in 
any other convenient manner. 

And in order that this novel and improved coilstruction 
trf apparatus may be better understood, I have hereunto 
annexed several figures or drawings of one of these ma- 
chines, although I do not mean or intend to confine myself 
uij,to the precise arrangement there shown, as there are many 
3,1 Jiftilsofthe same which maybe varied to suit differentkinds 
flr qualities of wool, or different speeds of working, the novel 
fatture, as before stated, consisting in protecting the fibred 
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at the wool by the clastic teeth of wire cards, or other fit 
and proper material, while the burrs, seeds of plants, and 
other extraneous matters are being removed therefrom by 
the actions of a rapidly-revohing fan, beater, or brusher, 
and the stationary ledger blade, the burrB and other estra- 
neous matters being pualied out of the woqI by the teeth 
of the cjlinder, and exposed to the aetions of the bcat£r o^ 
brusher and its ledger blade. 

Plate VIII., fig. 13, is a front end view; and fig. 14, is 
a longitudinal vertical section taken through the same; 
similar letters of reference being marked on corresponding 
parts in all the figures : a, a, is the framework and stundards 
of the machine; A, the endless feetling cloth passed over 
the rollers in the usual matter, and actuated from any con- 
'Meaieat moving part, and at the requisite speed, according 

;> the rate the wool requires to be fed into the machine. 
FUpon this feeding cloth, the wool in its rough or uncleaned 

tate is spread out evenly by hand, and in proper thick- 
I or quantities, according to the foulness of the wool 

gi4 speed at which the machine is working ; c, is a re- 

eiving roller armed with wire teeth, which take the 
pool from the feeding cloth, and delivers it to the cy- 
'^ linder rf, when the operation of removing the burrs and 
other niatters take place, the roller c, being assisted in that 
operation by the other rollers e, e, also armed with wire 
teeth, and mounted in adjustable beaiings, which partially 
loosen or open the fibres of the wool, and prepare it for 
(he operation of the rapidly-revolving fan, or beater, or 
brasher, J", which is mounted in adjustable bearings, to 
regulate its distance from the cylinder ; ff, is the ledger 
blade, which arrests or stops tlie burrs or other foreign 
matters on the surface of the cylinder, and presents them 
to the operation of the beater, and is adjustable to the 
Hf^linder and the fan or beater by the act screws h; t, is a 
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larger drum or cylinder, covered with card teeth, wliich 
receives the wool from the cylinder rf, and, carrying it 
round, deposits it on to the doffer cyhnder k, from whence 
it is removed, in the form of a continuous sliver, by the 
doffer or comb /, acted upon by a spring in the usual 
manner, the wool being partially raised out of the cai-ds of 
cylinder i, by the teeth of the cylinder m, in order to assist 
this operation. 

It will be seen, that as the wool la delivered from the 
roller c, to the cj-linder rf, the teeth of the hitter take hold 
of the fibres, and partially comb them straight, and carry 
them round past the fan or beater f, which, revolving in 
the direction of the arrows, strikes, beats, or brushes off 
the burrs and other matters arrested on the surface of the 
cylinder d, by the stationary ledger blade g, the teeth of 
the cyhnder being clastic, giving way to any extraordinary 
pressure of the fan or beater. 

I would here remark, that the fan or beater, in this in- 
stance, is composed of metal by several helical or project- 
ing ribs or blades, coiled round it in a similar manner to 
the ordinary rotatory cutters of a cloth shearing machine, 
the helical ribs and the ledger blade forming what may be 
called a continuous pair of pincers ; but this fan or beater 
may be composed of rows of strong bristles, whalebone, 
wire points, or teeth, or ribs of wood, or any other mate- 
rial, according to the quaUty of wool or any other ma- 
terial : also that, from the same circumstances, the teeth of 
the cylinder rf, may be of any suitable substance and form, 
Bo as to be elastic, and protect the fibres of the wool in 
such a manner as not to allow the fan or beater cutting 
or breaking them. And further, the ledger blade may be 
made elastic, if thought desirable ; therefore, I do not in- 
tend to confine myself to any precise materials. 

It iiill be seen, by inspection of the drawings, that the 
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riouB rollers and cylindersj and other parts, are put in 
tiotion in a somewhat similar manner to those of a com- 
toon carding engine, the machine receiving ils motion from 
a strap passed from the steam engine or first mover to the 
^Hilley or ri^er n, on the shaft or axle of the drum i, The 
'cylinders d, and m, and the crank o, of the dofier being 
Actuated by a strap p, p, passed round the drum g, also 
mounted on the shaft of the dnim i, and that the fan or 
l)eater is worked by a band r, from the rigger s, placed at 
iiie end of the drum i, the rollers c, and e, together with 
■the feeding cloth b, being moved by toothed gear, set in 
piotion by the rigger n, by a band passed over the rigger 
9) turning on a fixed pin or stud, and actuated by a pinion 
1 its hollow axis the spur wheel w, moimted on the end 
irf the axle of the iipper roller e ; the doffer cylinder being 
actuated by the band passed from the rigger x, and over ' 
mother rigger which gives motion through a pinion to the 
pothed wheel z, on the end of the axle of the cylinder. 
• In conclusion, I would remark, that the above -de scribed 
^paratus for removing burrs, seeds of plants, pieces of 
r^etable materials, and other extraneous or foreign mat- 
, from wool, may be adapted and put into operation 
1 various ways ; for instance, it may be connected as to 
% carding or combing engine, the wool being fed thereto 
from the doffer z, and passed once through the various after 
|)rocesses of combing and preparing, or sorting, for spin- 
ning ; or it may be connected with the card cylinder of a 
common carding engine, and the ledger blade and fan or 
fbeater brought to act upon the card teeth of that cylinder 
ar drum, instead of using a separate cylinder, all of 
iriiich may be found practicable, and answer the pur- 
lOse ; therefore, I do not intend to confine myself to the 
ipplication of the said apparatus in a separate machine, 
but claim as this invention the removing the burrs, seeds 
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of plants, pieces of wood, or other foreign mattei's futfii 
commiDgled with wool, from the siirtace of any kind of 
teeth, or wire cards, or bruebeB, or a mixture thereof, hy 
means of the ledger binde, and revolving fan, beater, or 
hrusher, as above described. — llttroUed in Ike Rolls Ckapel 
Office, October, 1836.] 
Specificalion drawn by Messrs. Ncwlon and Berry, 



To Jean Baptirte Pleney, of Pan Ion-square, 

county of Middlesex, brick-maker, for certain improved 
machinery for manufacturing articles oat qf brick and 
other the like earth, being a communication from a 
foreigner rending abroad. — [Scaled 22d October, 1834.1 

The Patentee, in bis specification, divides his invention 
into two parts ; the first of which consists in an apparatus 
for compressing, or kneading, and moulding the brick or 
other earth, when it has been properly mixed with cUy soil, 
or such other suitable ingredients as are required to form 
the material out of which bricks are generally made, and 
which, when so amalgamated, the Patentee, in his specifi- 
cation, calls brick earth. The second part of the invention 
consists in an apjiaratus for trimming and cutting the 
brick earth (alter it has been kneaded and compressed in 
the manner hereinafter described) into lengths as may 
be required, according to the nature of the article intended 
to be manufactured. 

The first part of the invention is shown at fig. 16, Fftate 
VI II., which represents a longitudinal section taken through 
the middle of the machine : a, a, a, is the framework or 
supports of the apparatus ; b, k, is a travelling bed or plank 
carrying the brick earth ; this plank is carried forwards by 
means of an endless rack or frame, consisting of a number 
of pieces or blocks of wood nailed or otherwise foatened on 
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4o a traTelling endless belt or band mode of leather or other 
•uitahle material : thjs travelling endless rack or frame is 
Supported by rollers c, c, c, haling their bearings in the 
framework of the apparatus; d, is a large pressing cylinder, 
for the purpose of reducing the shapeless mass of cluy 
shown at e, on the bed or plank b, to something like a 
flat and even surface. This cylinder is furnished with a 
doffer, consisting of a piece of wire stretching transversely 
across the machine ; the object of this doffer being to clear 
fihe cylinder of any clay or brick earth that might other- 
'Vise adhere to it as it re\-olves. The end rollers of the set 
•t, c, c, which carries the endless rack, are furnished with 
teeth or pegSj which take into the rack or catch ag^st 
^ihe projecting ends of the rack pins, and thus cause the 
r endless rack to be propelled forward; and one of the end 
[■rollers is mounted in a slot made in the framework, so as 
•to be capable of adjustment by means of a screw, when it 
ktnoy be considered necessary to tighten or loosen the 
fcieatherbaod of which the endless rack is constructed;^^ 
tare carrying rollers for supporting the bed or plank upon 
•Vhich the clay is placed, these rollers being also mounted 

■ ia the framework of the machine ; ff, and h, are two small 
1 Adjustable compressing cyUnders, which finish the mould- 
ing and kneading process after it has been commenced, and 

' Jiartially done by the larger cylinder. On each side of the 
flank or bed are placed cutters, for cutting or trimming 
off any of the clay or brick earth that may extend beyond 

■ the edges of the said plank. 

It will now be understood that the earth, after passing 
Ifarough the above-described machine, comes out in a long 
■narrow sheet of the thickness of a brick, the width ofthe 
long layer being the length of a brick. The brick earth of 
the shape required is, when finished, carried from this ma- 
chiae by an inclined plane or othenvise^ to a machine or 
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apparatus called, by the Patentee, the cutting machioe,! 
is intended for cutting tlie cuatiimous layer of brick earth, 
as made in the kneading and moulding apparatus, into 
pieces of the form of a brick : this machine, howe\-er, may, 
if required, be attached directly to the kneading and 
moulding apparatus, and be incorporated ^Yith it ; but the 
Patentee states that it is preferable that they should be 
distinct, for the convenience of stowage when not in use. 

The Patentee here commences the description of the 
cutting apparatus ; hut it is described in such a vague and 
unsatisfactory manner, that we are rather at a loss to 
understand the construction of the machine, or the Pa- 
tentee's meaning. We will, however, give our readers aa 
good a description of the appai'atus as the specification 
allows us. 

The Patentee says, that having kneaded the clay or brick 
earth, and compressed it to the thickness required for a biick, 
in one long layer, it is cairicd forward into the machine and 
subjected to the action of a frame, having wires extended 
horizontally across it ; this frame is mounted on hinges 
fixed to the side framing of the apparatus, and the wires 
that are extended across it are weighted at one end by 
being passed over pulleys, and a weight being attached to 
the end of each ; but how these said wires are to be caused 
to cut through the clay when brought down, as the Pa- 
tentee describes it, by a lever intended for that purjjose, 
does not exactly appear. The frame is raised and lowered 
by means of a lever, as before stated, one end of which is 
attached to the opposite end of the frame to wliich the 
hinges are fastened. This lever ts mounted on a fulcrum, 
situated very near to the cutting frame, and the reverse end 
is raised by the workman, and by that means the cutting 
frame is forced down ; and it is supposed that the wires wiH 
cut through the clay, and form it into tlie shape and ^ 
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of a brick. The frame being again rinsed, the brictcs thus 
formed wUl be moved forward, and are afterwards dried 
and burnt in the usual mmiuer. 

The Patentee has shown an iiicUned plane mounted on 
rollers, which he intends to use for the pui-jjose of con- 
■Teying the bricks to any distance, iiliere they may be re- 
' quired to be dried or burnt. 

if, instead of bricks, the machine may be required to 
.make jambs for chimney or niantel-pieoea, or mouldings of 
any kind, the i-ack or bed must be made of the mdth 
.^«quired for the work, and the smaller compressing rollers 
may be gi'ooved or indented with the moulding or running 
pattern required, only one wire being used in the cutting 
frame for cutting the layer of earth into such lengths as 
may be required, according to the article to be manufac- 
tured. And it may be Iiere observed, that, if for the finer 
sort of work it may be deemed desirable to give an extra 
smoothness to the surfaces of the article, this may be done 
by allowing a small quantity of water to trickle over the 
rbrick earth in front of a smoothing boai'd, fixed in such a 
manner to the framework of the machine, that as the brick 
earth is carried forward, it nill he met and made smooth 
hy the board imder which it passes. 

The Patentee says, ui conclusion, that it is evident that 
Various articles may be manufactured of brick earth by 
jmeans of the aforesaid improved macbinerj', such as bricks, 
flat tiles, jambs, mantel-pieces, and mouldings, which may 
bU be made on a plain flat bed, such as the plank or bed 
^re shown ; whilst pantiles, and a variety of other articles, 
:e4n only be made by having the bed or plank formed as a 
matrix or mould, and the smaller compressing rollers made 
of the shape required: he, therefore, claims as the inven- 
tion, secured to him by the present Letters Patent, firstly, 
fte compressing and moulding ai^pai-atus with the bed, 
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endlesB rack nith the compressing or kneading and 
ing rollers; and secondly, the cutting or dividing ^ame, 
together with the apparatus for trinumog or scraping the 
clay on the bed as it passes to the dividing or cutting frame ; 
aiid also, the mode of carrying the brick and bed, by means 
of the incHned plane, to be dried. — {ItiroUedin the Inrui- 
men! Office, April, 1835.] 
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To Godfrey Woone, of Berkeley-street, Piccadilly, m 

the county of Middlesex, gentleman,for his invention of 
an impj'oved method of forming plates vAlh raised surf aces 
thereon, for printivg impressions on different substances, 
—[Sealed 12th June, 1837.] 

This invention is described by the Patentee as consisting 
in an improved mode or method of forming moulds or 
matrices from which casts arc to be taken in metal, or 
other suitable substances which may be found capable of 
receiWng a sharp and well-defined impression, such easts 
having on their surface tiie relief of the design, pat- 
tern, engraving, or writing which is intended to be printed 
or impressed on calico, paper, silk, leather, woollens, or 
other substances or fabrics on wliich impressions are now 
commonly taken from blocks, plates, or cylinders with 
raised figures, designs, or engravings which are produced 
thei-con by means of engraving, cutting, stamping, etch- 
ing, or otherwise lowering the parts or interstices between 
the work intended to be left in relief^ or from stereotype 
plates obtdned from such original blocks, cylinders, or 
plates. 

The Patentee now proceeds to describe in what manner 
he makes the moulds. l"hey are obtained in the following 
manner, according to the nature of the design, pattern, or 
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Engraving which it may he desirous of obtaining in relief. 
For the finer patterns used in calico and other printing, or 
for paper staining, or for such engravings aa are usually 
cut in box-wood, and printed at a common type press, tha 
following method is made use of; — Take plaster of Paris 
and white lead in chfferent proportions — say about two 
parts of white lead to one part of plaster of Paris. These 
two ingredients are then to be mixed together with water, 
until they arrive at about the consistence of cream. This 
mixture or composition is then to be poured out upon a 
flmooth, well-polished, and perfectly even plate or block 
of metal or other hard substance of the size required. 
The depth of the composition, of course, will always be 
regulated by the height of the relief required. 

For work to be printed at the common type printing- 
press in the manner of wood engravings, the tliickncBS of 
the layer or composition need not exceed the twentieth 
' part of an inch ; but for coarser designs or patterns, as for 
* calico printing, the thickness of the composition ought to 
t)e increased to about the eighth part of an inch. 

The metal plate or block, after it has been covered with 
Ihe above composition, shoidd be left to dry gradually, or 
\t may be baked uutil it is perfectly dry ; and in order to 
give this coating or composition a more perfect, smooth, 
'and even siwface, andobtain the required thickness or height 
witli greater nicety and oxachiess, the coating or composition 
should be laid on the plate or block thicker than what may 
be intended to be worked upon. The surface of the coat- 
ing or composition when perfectly dry, may be then scraped 
off or smoothed down to the required thickness with a piece 
of metal which has a perfectly true and even edge. The 
pattern or design is then traced on to the surface of the 
composition or coating, in the same manner as is now gene- 
rally employed among engravers or artists. The workman 
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or designer must then proceed to engrave, etch, scratc 
draw with a steel point, or other suitable instrument or ap- 
paratus, all the lilies or parts of the design through the 
composition or coating down to the metal block or other 
substance on which the composition or coating is laid. 

Tlie Patentee now proceeds to describe the second 
manner which he has employed for forming the moulds 
or matrices, and which he describes as being preferable for 
the coarser and rougher patterns, and may be used for 
making colouring blocks used in caUco and other printing. 
This method may also be apphed to making the moulds 
or matrices for the finer work, but, perhaps, will not be 
found to answer the purpose so well as the first described 
method. 

The manner in which he makes these moulds is as 
follows: — A piece of metal, pasteboard, stone, wood, or 
composition of plaster of Paris, of the lieight of the in- 
tended relief, is glued, or othei-wise tixed on a block of 
metal, wood, or other suitable material; the artist or de- 
signer must then cut, engrave, or etch with acid in the 
usual manner employed by engravers, cither the outline 
or the entire pattern or design. When the outJine only 
has been cut, engraved, or etched, it will be necessary to 
remove or cut out those parts of the wood, composition, 
metal, or other substance which is to form the matrix or 
mould, that are within the outline of the design or pattern, 
in order to form a perfect matrix or mould of the pattern 
or design to be obtained in relief. If it should be found 
necessary to use acid in making this mould in metal, stone. 
Sec., the plate of metal or stone should be tixed upon a 
block of wood, pasteboard, or other substance that is i 
liable to be corroded by the acid used for biting in t 
mould of the pattern or design. 
The Patentee here observes, that in order to obtainJ 
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letly clear impression from the casts to be obtuned 
from these moulds, it is npcessnn' that some parts should 
be lowered or depressed, in order that those parts may 
not receive the printing ink or colour which is nppHed to 
the relief for obtaining the impression, and by that means 
produce a blurred and imperfect impression on the paper, 
calico, or other substance to be printed on. In order to 
do this, the cast must be taken from the mould imme- 
diately after it is finished by the methods above described, 
and the workman must then proceed to finish it ready for 
receiving the ink or colour, in the usual manner employed 
by TTOod engravera ; that is, by cutting, scooping, engrav- 
ing, and lowering those parts of the cast which, in con- 
sequence of the distance between the edges of some parts 
of the design from the edges of another part, require to be 
deeper than the rest of the design. Or the following method 
maybe made use of :— After the whole of the pattern, design, 
or engraving has been cut, etched, or engraved through the 
composition made of white lead and plaster of Paris, or 
through the wood, metid, or other substance intended to 
be used for that purpose, then the workman may lay or 
fix with anysuitableinstrument, any quantity of modeller's 
-'clny, or other fine earth, or composition which will answer 
le purpose, and may be deemed desirable, upon those 
of the design or pattern which may require to be 
ightcned for the purpose of obtaining a corresponding 
ipression on the cast or impression to be taken from it; 
care being taken, however, that the design or pattern 
which has been drawn, cut, or executed on the mould or 
composition, is not interfered with or injured in any way. 
k^ the matter or substance used for heightening those 
■arts of the mould which require such a process, may be 
iBd on in the following manner; — chalk, white le-ad, or any 
■tiler similar substance mLxed ^^'ith water, as thick as can 
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be conveniently laid on with & brush, may be used ; and 
this composition ia applied to those parts of the mould 
which require to be rased. When this laet-mentioued mix- 
ture is to be appheil to the layer or composition of white 
lead and plaster of Paris, the moidd of the ]>attem or de- 
sign which is th-awn on the plate and composition, must 
be first shghtly and carefully oiled; and in order to pre- 
pare the moulds for the operation of casting, they must 
always be perfectly dried : this may be done by allowing 
them to dry gradually, or by baking them, if that mode he 
preferred. The moulds or matrices may also be manufac- 
tured from papier mache, or other substances now in uae 
for obtaining casts of fine wax for ornamental or other 
purposes, by means of stamping, casting, or moulding] 
metal may also be employed, and, in fact, any substance 
may be used which is capable of being cast, stamped, or 
moulded, and receiving a sharp and clear impression from 
the mould, and which, at the same time, ia sufficiently hard 
for the piu-poses of printing. 

The Patentee here states, that as there ia no novelty in 
the method of obtaining casts from the moulds, he does not 
consider it necessary to describe the process of casting, 
stamping, or moulding, as ail the processes may be carried 
on in the usual manner, as is at present employed in fine 
casting, and is well known to practical men, and those ac- 
quainted with this branch of the arts. But for casting the 
finer work, such as wood engravings, the Patentee prefers 
the method that is now generally made use of in the 
process of stereotyping or casting from raoxdds, taking in 
plaster of Paris from original wood engravings; and he 
hkewise makes use of the same composition and metal 
which is used for that purpose. 

Another method of making casts, is by placing the mould 
in any convenient box or form which ia adapted for the 



77iomso7^s,/or Impti- in Making Corks, ^'C. 16? 

wirpose, and pouring suitable metal into the mouldj pattern, 
r design ; and the back of the plate is to be turned even 
} a lathe, and fixed upon a block of wood in the same 
iner as stereotype platea are mounted, that are taken 
rom wood engravings or letter press. 

The Patentee says, in conclusion, that when the platea 
^ reliefs are to be applied to cylinders, the metal or sub- 

ince on which the mould is formed should have a cir- 
nilar or curt'ed form, corresponding with the circum- 
erence of the cylinder, on which the plate, or metal, or 
jelief is intended to be fixed; or the plate may be cast 
evel, and the circular form required may be given by pres- 
fure. — [InroUtdia the Inrolment Ogice, December, 183?.] 



'b Keith Nohman Thomson, of Holland-street, Black- 
Jriars, in the county of Surrey, cork-manufacturer, for 
hit invention of certain improvements in machinery for 
cutting or making corks or bungs, — [Sealed 23d August, 
1834.] 

Phib invention is described by the Patentee as an improve- 
nent upon a patent granted to Sarah Thomson, in the year 
1819, for improvements in machinery for cutting corks and 
mngs. 

The Patentee of the present invention does not pro- 
pose to make any material alteration in the construction of 
the machine patented in 1819, but confines his claim to 
■What he calls the gauging apparatus : but in order that 
Xhis may be clearly understood, it will be necessary to de- 
scribe some of the old jiarts of the macliine, in order that 
our readers may more easily comprehend the intentions of 
the Patentee. 

The machine which he has described consists of s 
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rotary cutter made of a thin disc or steel, revolving I 
bearings made in the framework, and the cork properly 
cut out into oblong pieces, as when corks ai-e intended to 
be made by hand, is mounted in a revolving frame, called 
by the Patentee a kreel. As the kreel slowly revolves on 
its centre, by means of an endless screw gearing into a 
wheel mounted on its shaft, the cork is brought into con- 
tact with the rotary cutter, which slices off the edges, and 
forma a j)roperly manufactured cork. 

It must now be understood, that this frame or kreel 
which holds the corks is mounted upon a perpendicular 
axle, and that the blocks of cork to be cut are suspended 
between two clamps, with pins formed in them to hold the 
cork tight. 

The clamps or holders are attached to the ends of spin- 
dles mounted in the revolving frame or ki-eel ; and on the 
loivcr end of the under clamp or holder is mounted a smalt 
pinion, taking into gear with a amall-toothed wheel, mounted 
on another axle, and actuated by an endless screw which is 
fixed on the main shaft of the machine. 

Now, it must be evident that if the block of cork is not 
suspended exactly between the centres of the upper and 
lower clamps, that when tlie cork is brought fonvard to be 
acted upon by the rotary cutter, a larger quantity will he 
sliced otf one side of the cork than the other; and conse- 
quently, a considerable loss will be sustained by the manu- 
facturei'. 

The object of the Patentee is to prevent this 
loss, without the necessity of being over careful, and 
thereby losing much time in the adjustment of the block 
of cork between the clamps previous to subjecting it to 
the action of the rotary cutter. This is done by fixing 

two pieces of metal at right angles to each other, near the 

clomps or holders, and in tlie exact situation where J 
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cork is intendetl to come ; so that when it is necessary to 
supply a new piece of cork, tlie workman has only to place 
the square block in the angle formed by these two pieces 
^ metal, and screw the clamps down upon it. — [[Ttrolled 
the Jnrolment Office, Febrimnj, IS35.] 
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REPORT OF TRATsfSACTIONS OF THE INSTrTUTION 
OF CIVIL ENGINEERS. 

(Conlinued from p. 115.) 

April 10, 1838. 

Joshua Field, V.P., in the chnir. 

n Uie Application of Bickford's Fuxea to Blaating under Water. 

By C. W. Pasley, Col. R. E., Hon. M. Inst. C. E. 

Tbe improvement iu bl.iating under walei' which foi-nis ttio 

:«ibject of the nbove paper was first a(lo|ileil n( tlic Roynl En- 

pneer Estatilishment nt Chntliam, under tlie tlirecfion of the 

tsthor, in tbe autumn of 183'). 

fireat advantage in blasting under water is derived from llio 
He of Bickford's fu^es applieil to lin |Kiwder cases ; also tram 
tke new system of tamping by means of small stones, and o[ 
Jixing ting-bolts in stones or locka, introduced by Mr. Howe. 
Bnt the ordinary Bickford fuze, Ihough s'lperior to every otlier in 
iboal water, cannot be altogetlier depended on in depths of from 
! to ten fathoms. Tlie general practice has hitlierto been to 
ignite the powder contniried in a tin canister, by dropping a piece 
of red-hot iron down a tin tube reaching to the surface. The tla' 
tubes being liable to failures, Colonel I'asley has used dexible 
leaden pipes, and a piece of port-fire instead of red-hot iron for 
Tertical explosions. Several other means of firing — as small 
L rockets, a qaick-matcb, and small liuen hoses — were tried, but 
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ly great s- 



A small fine powder hose, about one-eighth of an inch in 
I £ameter, secured so as to burn gradually instead of rushing for- 
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ward and exploding, was found to Bncceed very well, but U 
neither eo simple nor so cheap as the Bickford fnzea. These 
faies consifit of bo minute a thread of fine powder, that they 
bum rather than explode, anil are in no danger of bursting the 
case, nliich is made of twisted hemp, coated with pitch, and so 
performs the double dnty both of (lie hose and the metallic tabe. 
The fuzes having been ignited, are thrown on the witter, and 
generate a small column of elastic gas as they burn. Colonel 
Pasley then details several itistaiicea of the successful application 
of these fuzes, and proceeds to describe the general arrange- 
ments which were adopted by him, the Atting np of the tin cases, 
the mode of firing, the best borers for blasting under water, and 
a form of plug-bolt peculiarly adapted for mooring and warping 
np rapids. 

The fuze is inserted through the cork of the tin case, upon 
which ia placed an iron cone, having a timall groove at the side 
of the base to admit the fuze, and the hole hlled up to the top 
with small pieces of hard stone of about three (juarters of an 
inch in diameter, as tamping, The plog-bolt, which is 3 feet 
long, and If of an inch in diameter, having about four inches of 
the bottom end spread out into a cone or base, has about three 
inches inserted into a hole cut a little oblique towards the car- 
rent, and hxed in the same manner fay pieces of atone, 

'I'fae Bickford fuzes, as ordinarily made, were found several 
times to fail in ten fathom water, and some larger ones burst the 
envelope, so that Colonel Pasley is of opinion that, in deep water, 
some other means should be resorted to. Also, when a large 
quantity of ponder is to be fired, the time which tlic fuze ia 
burning, — namely, about half an hour in eight fathom water- 
keeps the experimenter in a grrat state of uncertainly as to when 
the fuze has ceased to burn, the small air-bubhies sent up to the 
surface being generally imperceptible, except at a very email ilis* 
tance. In these cases, the small hose and leaden pipe are pre- 
ferable. 

The various kinds of tamping employed having been dis- 
CDdsed, Mr. Macncill stated that he considered the tamping with 
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aaml to coneuBie more powder, but tu etTect « great eaviog ia 
time i it was also atteoited witli less danger. He litul found con- 
siderabls advantage result from niixlug a amall {fortiDO of routi 
limo with the powder. 

Colouel Pasley foand, from IjU experimente, tbal tamping frith 
small Etooea produced the earne eti'ect as a double charge of 
powder, when the tamping was sand. He had also tried equal 
portioDS of powder and sawdust, and the effect of a given quan- 
tity of powder in throwing a ehetl was somewhat io creased by 
the presence of the anwduat — not, huwever, to such an extent as 
to induce them to trouble themselves wttli this additioiial article. 



April 24, 1S3S. 

Joam-A FiBLD, V. P., iu the chair. 

Ou Firing Blasts uudcr Water by Galvanism. By John Bethell, 

Assoc. lust. C. £. 

Mr. Betliell's attciition was directed to this auhject in I634> 

when engaged in cxperimc^nts with liis new diving-drosaes. It ia 

^quently necessary to blow ofl" the upper decks of a wreck, bo as 

to get at the cargo ; but great difficulty has arisen in igniting the 

powder. A fuze of cotton, steeped in spirits of wine and gnu- 

^wder, and enclosed iu a caoutchouc tube, was at first us^; 

Ibis, however, being uncertain and expensive, the idea occurred 

^ trying galvanism. 

; It is well known that when two ends of copper wires leading 
from the )>oles of the battery arc connected by a piece of plali- 
■Uimi or iron wire, the latter becomes red-hot. To apply this 
Delhod, the top of the tin cauister, which contains the charge, 
48 fitted with two copper wires, about six inches long, passing 
throDgh a piece of cork, and conuccted at their lower ends by r 
The canister being charged, the 
died down into the middle of the 
cemented on with putty. The 
condacling medium, as a mix- 
caoutchouc, excepting at their 



Gof platiuum 
platinum, or iron wire, 
charge, and the top of tli 
wires arc well coated witli a n 
I \^e at lesiu, wax, and tailow. 
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lower end, where they are connectefi by the plationm, and at the 
upper, where they are to be connected with the two long copper 
wires which proceed to the battery. These connectiug wives, co' 
vered with cotton thread, are coaled with the caouicliuuc Tarnish, 
and then tied together so as to form one rope ; the diver having 
connected the wires of this rope with the wires of the canister, 
and uncoiled a sufficient length of rope, descends and deposits 
the canister in the wreck, or hole, prepared for the blast, and re- 
turns to the surface. The otlier ends of the wire are then dipped 
in the mercuiy cups of the galvanic battery, and the platinum 
wire becoming instantly red-hot, the charge is exploded. There 
is not more than about bis inches of the wire rope lost at each dis- 

Thc security, certainty, and convenience, of this plan are evi- 
dent. In quarries, any number of charges could be fired at the 
same instant, or in rapid succession ; and this niettiod possesMs 
iucalculable advantages over every other for the military engineer, 
since any number of mines could be exploded at the precise mo- 
ment that is desired. 

On the LIniestoue, the Lime Cement, and method of Blasting, 
,-,411 the neighbourhood of Plymouth. By \V. Stuart, M. Inst. 
: , C. E. 

' Plymouth abonnda in limestone, which may be raised in solid 
masses of from three to ten tons ; it is used most extensively for 
building and for lime manure. About 13 cubic feet weigh a ton ; 
the limestone is ofalight bice or grey colour, in general free from 
metallic veins, but witli some indications of manganese and irou> 
stone, round pieces of the latter being found in clay beds, inler- 
mixed with the rock, and a vein of ironstone four inches thick at 
the surface of the rock, and dipping towards the south, has been 
opened. 

The author then proceeds to describe the general method of 
making cement in that neighbourhood, and the method which he 
has employed with considerable advantage. 

The bit or iron rod, called a jumper, is generally used. In 
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pitclitug a. deep hole, a 2-incli bit is u 
& If-iiich for tLe next four feet, by oi 
employed with IJ-indi to tije deptli 
tLe depth of 21 feet. A coustaut s 



;d for about four feet, and 

man ; tben two men are 

r 14 feet, and ll-lnch to 

ipply of water is required 



doriag boring the hole. The hoic being well dried, about a 
third is filled with powder, say 15 lbs. ; a needle is introduced as 
far aa possible without driving it ; the hole is tamped with dry 
clay lo the top, and theu covered with a little wet clay, to pre- 
vent any of the loose particles falling in when the needle la with* 
drawn. A reed filled with powder, and aplit at the lop, to pre- 
vent its falling to the bottom of the hole, is inserted, and a slone 
laid upon it ; the powder being ignited by a piece of touch-paper 
and a train, the reed llies to the bottom of the hole, and ignites 
tbc main load. Tho rock is generally cracked and loosened to a 
oonaiderable extent, if not thrown ; in that case, the needle is 
di'ivcD through the tamping, and such a fresh cbai^'e is run 
through thnee die-hole as may be requisite. From sis to eight 
tons of rock are generally blasted with one cwt. of guupuwder- 
The paper is ccompaaicd with drawings of the jumpers, the 
tamping bar, the needle, and the discharging reed. 



r the Taaf, Glamorgan- 
B M. Smith. 



, Account of the Pont-Y-Tu-Prjdd, i 
shire. By Tho 
la 1746, William Edwarda undertook to build a bridge 
the Taif ; the first, which eoaaisted of three arches, was carried 
away by a flood ; the second, of tho same dimensions as the pre- 
sent, fell from the too great load on the haunches. Before c 
incnciiig ihe work again, Edwards is snid to have consulted 
Smcaton, and either from the advice of that distinguished man, 
or from his own experience, he left in each of the haunches three 
cylindrical openings, from face to face, and it is said that the in- 
termediate spaces are filled up with charcoal. The bridge 
was finished in !750. Thti arch measures 140 feet betwixt the 
abutments, and iias a curved line of 3.5 feet. The width of the 
soffit is 15 feet 10 inches at the springing, and 14 feet 5 inches 
« the crown ; the width of the roadway at the crown being 1 1 
feet. 
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Od some Operations iu UiaBtiug in tlie Jumna, and at Delhi. 
By George Tiemcnlieere, Lieut. Bengal EQgttieers. Assoc. Inst. 
C. E. 

Ill this paper, the author gives aa account of the charges of 
powder, andthe mode of tamping in blasting, under hia direction, 
during tlio years IS28 and 1839, for improving the navigation of 
tie Jumna, and from the years 1S3I to IB35, attlie fortificatioa 
ofDcilii. The jumpers were C feet long, and 2^ inches in dia- 
meter ; the blasts 5 feet deep, and at a distance of 4 feet from 
each oilier. The rate of boring varied from 2J to 5 feec per day's 
work for two men. A double-headed jumper was aaed, to render 
the hole completely circular for the receptlou of the canister, 
about 2| feet in leiiglh, and 2 inches in diameter, and filled two- 
thirds with powder and the rest with sand. The small tube 
reaching to the snrface of the water contained ()uick- match, with 
a piece of slow-match at the e>:tremily. The canister, well 
greased, was placed in the hole without any additional tamping. 
The method of removing the masses and the tools employed are 
described and explained by drawings. 

At Delhi, the blasting was in dry rock, and economy of gun- 
powder being of more importance than economy of time, tamping, 
was resorted to. For this a stiET red clay, slighlly moistened, was 
cijipluyed, ,-ind the tamping bar wna of wood, and the priming 
wire of cupper. Any dampness which might exist in the bore 
was obviated by a tube of coarse paper, greased on the outside. 
Fine mealed powder was used as priming, and a piece of port- 
fire for iguilion. If tlie iiriug did iiot succeed, a fresh priming 
hole was bored in the tamping, or the mine abandoned. In large 
irregular masses of rock, the depth of the bore, or the interval* 
between tlm blaetsi will generally repreacnt the line of least re- 
siitauoe, and the following results were obtained iu the rock at 
Delhi, which is hard quartz. 

The line of least resistance not exceeding one foot, a charge of 
2 oz. is sufficient; the line not exceeding 4 feet, anil the rock not 
being highly crystalline, 3 oz. per foot will be sufficient. 

The charges will vary with the tenacity of the rock, but the 
following may be a general guide : — the line of least resistance 
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being I, 2, 3, 4, 5, 6 feet, the charge will be 4, 8, 14^ 20, 26, SG 
onncea, 

, The author is of opinion, that notwithstanding tb« incieased 
Vspcnditure of gunpowder when sand is used as a substitute Tor 
'tamping, the saving of time and labour is such ns may, under 
some circumstances, connterbalance that disadvantage. This is 
'Stated to have occnned on the Jumna, where, owing to the rise 
'Ijf the river during the periodical rains, it was required to execute 
'the greatest possible quantity of work with large bodies of men 
in a given time. 



SCIENTIFIC ADJUDICATION. 

Extension of Patent for Bodmer's Cotton-spinning Machi- 
nery, under Lord Brougham's Act, Clause IV., beforethe 
Judicial 'Committee of the Privy Council -■ present. Lords 
Brougham, Erskine, Langdale, Baron Parke, Dr. Lush- 
ington, and Sir H. Jennttr.—Nov, 29, 1838. 
We atop the press to give a brief notice of this case, the subject 
being one of considerable interest in the cotton man ufac lories, 
and of no small importance to patentees in general. 

The patentee made his application in Mctv last, for a prolonga- 
fion of his patents in England, Scotland, and Ireland, notice of 
which was duly advertised, according to law. Caveats were in 
July entered against the prolongation of the patents, in the names 
of Nicholson and of Smith ; and when the subject came before 
ihe Privy Council, I"th August, it was found that if sufficient 
time (one moiilh, according to the rule) was granted to the op- 
posing party, to prepare their evidence and models, the Council 
woald then have closed its sittings for the session. The subject 
Was thereupon merely opened and adjourned trntll 29th Nov. 

On again opening the case, this day, (29th Nov.) It appeared 
that both the opposing parlies had withdrawn their opposition ; 
but the terms of the patents having, in the mean time, expired 
in October, the Council considered that they, or the Crown, had 
no power to grant new letters patent for matters which are now 
open to public use. 

Considerable discussion took place as to the proper construc- 
tion to be put upon tlie words of the Act — " Provided that no 
■uch exteusion sboli be granted, if the application by petition 
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Lnrrt BroEiglj.ini lieM that tliotigli the eitpreasioii was ratlier a 
bicaotis, yet it clearly irtiplietl that spmcthlng must have b«D 
efiitcted, some condaeion arrived at by the Council berore (be 
expiraiion of the patent ; but ae na conclusion had been arrired 
at, noUiiog eflfected, therefore the l^iw did not empotver the 
CoODCil to proceed witli the matter further. 

His Lordship eaiil that the Committee greatly regretted the 
stiualinn in which the applicant stood, that it was quite clear a 
malicious and groundless opposition (a$ in the present case, for it 
bad been withdrawn) might effect, by such indirect means, 
that which it could not accomplish by open, fair argument ; and 
(he spolic with great warinlh) much ccnanre he considered 
WHS merited for such couduct, from which it was beyoitd 
the power of that Court to relieve the applicant. — Ilia Lord- 
ship, however) threw out the su^^estion, that the Parliament had 
■till the same power of prolonging tlie patent ; and wo under- 
BlHtid that upon this suggestion it li intended to act on the 
ujiening of the next S' 
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Cranlfd in Scotland bttweta 22d October und 22d Norfmber, I83S. 

To Edwin Doltomley, of Alderman bury, Yorkshire, clothier, for 
a ceitain improvement or improvements applicable to power 
and hand looma.— 29lh OcloLer. 

— Lawrence Heyworth, ofYuwTice, near Liverpool, merchant, 
for a new method of applying steam power directly to the 
periphery of the movement wheel, for purposes of loeouiolion 
both on land and water, and for propelling machinery. — 29th 
October. 

— Thomas Evnns, of the Dowlas Iron-works, Glamorganshire, 
agent, for an improved rail for railway purposes, together with 
the mode of mannfacturing and fastening down the snmc. — 
31 St October. 

— Pierre Annand, Le Comte de Pontainemorean, of Charles- 
street, City-road, London, for certain improvements in wool- 
combing, being n communication from a foreigner residing 
abroad. — 3nil November. 

— James Milne, of Edinburgh, brass-founder, for an 
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iiieiit or improvcineiita in apjiarntus cmployi'i) in traiiBmilliiig 
gas, for the purpose of light niiii lieat. — Glh November. 
To Joiiii Henfrey, of Weymoutli-teiTiice, London, engineer, for 
certain improi-emeiits in the maniifncture of hinges or joiuts, 
and In tlie machinery empUiyed therein. — filh NovenibiT. 

— CiiEtrlcB FInde, of Liverpool, chemist, for i m prove m en tg m 
aj)plying lieat for smelting, or otlierrtiae workinjf ores, inetnlH, 
and earths, aud ri>r heating steam boilers, and for gencrnl ma- 
nufactm'ing, or other useful jmrposea where lieat is required, 

■ and also for an iinproveii mode of sii|)]ilying hot water to 
steam boilers, the said improvements having economy for their 

■ object,— 6th November. 

■•^ — Christopher Nirftele, of York-road, Lamheih, manufacturer, 
for improvements in machinery for covering fibres, applicuble 
in the manufacture of braid uiiU other fabrics. — 7lli November. 

— Thomas French Berney, of Martin Hall, in the county of 
Norfolk, for ceilain improvementG in cartridges, — 8th Nov. 

— Michael Wheelwright Maon, silk-apinner, 19, Gilinoro-placc, 
Edinburgh^ fur an improved method for preparing and spinning 
silk, u'DBic, wool, dax, and other fihroiis xubitances, and for d'u- 
charging the gum from silts raw and inaniifaetured. — 9lh Nov. 

— Moses Poole, of Lincoln's Inn, a coinmunicntion from a 
foreigner residing abroad, for improvements in apparatus or 
maehinery for obtaining rolary inoiion. — Hlh Novemher. 

— Thomas Mellodew, of Wallsliaiv (^uttage, Oldham, meelianic, 
for certain improvements in looms for weaving various kinds of 
cloth. — 14th November. 

— Christopher Binlts, of Newington, Eilinburjjhshire, chemist, 
for certain improvements on the process or proceitEes for ob- 
taining or manufacturing certain substances or compounds, 
applicable in bleeehiJig, and for rendering useful certain pro- 
ducts which result therefrom ; aUo improvements in the 
apparatus employed therein, aiul in bleaching, and for the 

. application thereto of a certain agent, not hitherto so employed, 
which improvements are also in «hole or in part applicable 
to other uses. — loth Novcmhcr. 
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To Paul Chappe, of Manchester, spinner and manufac- 
turer, for his invention of certain improvements in the 
means of consuming smoke, and thereby economising fuel 
and heat in steam engine and other furnaces or fire-places. 
— Sealed 31st October — G months for inrolment. 

To Luke Hebert, of No. 12, Staples-inn, in the city of 
London, civil en^neer and mechanical draftsman, for cer- 
tain apparatus and processes for storing, cleansing, and pre- 
serving grain. — Sealed 3d November — 6 months for inrol- 
ment. 

To Abraham Bury, Esq., of Manchester, for his inven- 
tion of certain improvcmenta in the mode of printing, 
colouring, or dyeing cotton or other fabrics, and in the mode 
of producing certain acid or acids applicable to these or 
other purposes. — Sealed 3d November — 6 months for 
inrolment. 

To Jacob Fitton Slade, of Carburton-streetj in the county 
of Middlesex, gentleman, for his invention of certain im- 
provements in pumps for liquids or aeriform fluids.— Sealed 
3d November — G months for inrolment. 

To Joseph Eraser, of Halifax, in the county of York, 
railway contractor, for his invention of certain improve- 
ments in the apparatus or machinery to be employed 
on centerings or supporters in the construction of bridges 
and arches, and in tunnels or other minmg operations, — 
Sealed 3d Novembei>— G months for inrolment. 

To Horace Cory, of Narrow-street, Limehouse, bachelor 
of medicine, for his invention of improvements in the 
manufacture of white lead. — Sealed 3d November^ 
6 months for inrolment. 
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To Charles Callis BaioQ Western, of Riveohall, in the 
county of Esaex, for his invention of an improvement ia 
drillE for the purpose of drilling corn, grain, seeds, pulse, 
and manure, — Sealed 3d November — 6 months tor inrol- 
ment. , 

To William Morgan, of New-cross, in the county ofc I 
Surrey, gentleman, for liis invention of improvements in 
the generation of steam. — Sealed 3d November — G monthii J 
for inrolment. 

To Adolphus Henri Emeste Kagon, of Great Portland- 
street, in the county of Middlesex, professor of Hterature, 
for improvements in the manufacture of glass, and in the, 
production of other vitriiied matters applicable to architeo J 
tural purposes. — Sealed 3d November — G months for- 
itarolment. 

To Edward Cooper, of Piccadilly, in the county of Mid- 
dlesex, stationer, for improvements in the manufacture of 
paper, beuig a communication from a foreigner residing 
abroad. — Sealed 3d November — -G months for inrolment. 

To Charles Flude, of Liverpool, chemist, for his inven- 
tion of improvements in applying heat for generating steam, 
and for general manufacturing and other useful purposes 
where heat is required ; and also for an improved mode of 
supplying steam boilers with hot water, the said improve- 
ments having for their object the economy of steam. — 
Sealed 3d November — 6 months for inrolment. 

To Jerome Devillc, of Crutched-friars, in the ci^ df 
London, coach builder, for his invention of improvements 
in railroads and in carriages used thereon, — Sealed 3d No- 
vember — 6 months for inrolment. 

To James Berington, of Charles-place, Shoreditch, vete- 
rinary sm^eon of cavalry, for his invention of improvements 
in knapsacks. — Sealed 3d November — G months for inrol- 
ment. 

To WiUiam Henry James, late of Bu-mingham, but now 



180 ^ero Patents Sealed. 

of Lambeth, m the county of Surrey, civil engineer, for his 
invention of improvements in apparatus for heating, gene- 
rating, and cooling fluids, and in engines to be actuated by 
such fluids, parts of which improvements are applicable to 
the raising and forcing fluids, — Sealed 6th November — 
6 months for inrolmeat. 

To Robert Beart, of Godmanchester, in the county of 
Huntiogdon, miller, for hia invention of improvements in 
apparatus for filtering liquids. — Sealed Gth November — 
6 months for inrolment. 

To Luke Hebcrt, of Bristol-road, Birmingham, in the 
county of Warwick, civil engineer, for a new or improved 
process or processes for embalming the dead, and for pre- 
serving corpses for anatomical purposes, being a communi- 
cation from a foreigner residing abroad. — Sealed 6th Nw 
veraber— 6 months for inrolment. 

To Moses Poole, of Lincoln's-inn, gentleman, for i 
provements in apparatus or machinery for obtaining rota- 
tory motion, being a communication from a foreigner residing 
abroad. — Sealed 8tli November — 6 months for inrolment. 

To John Juches, of Shropshire, gentleman, for his inven- 
tion of improvements in steam-engine boders, and in 
apparatus for feeding furnaces and fire-places, and for the 
more eflectunl combustion of the smoke and gasses arising 
therefrom.— Sealed 8th November — 6 months for inrohnent. 

To Brj'an J'Anson, Bromwich, of CHfton-on-Teme, in 
the county of Worcester, gentleman, for his invention of 
improvements in machinery to be worked by the applica- 
tion of the expansive force of air, or other elastic fluids, to 
obtain motive power. — Sealed Sth November— 6 months 
for inrolment. 

To John Small, of Old Je\vry, in the city of London, 
merchant, for improvements in filtering liquids, being a 
communication from a foreigner residing abroad.^Sealod 
Sth November — 6 mouths for inrolment. 
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To Henry Huntley Mohun, of the Regcnf a-park, M.D., 

for his mvention of improvements in the composition and 

I manufacture of fuel, and in furnaces ibr the consumption 

of such and other kinds of fuel. — Sealed 8th November — 

6 months for inrolment. 

To Thomas Mayos Woodyatt, of Coofely, in the county 

of Worcester, screw manufacturer, and Samuel Harrison, 

I of Binningham, for their inveation of improvements in the 

I manufacture of M'ood screws. — Sealed Rth November — 

2 months for inrolment. 

To John Browne, of Castle- street, Oxford- street, Esq., 
for his invention of improvements in paving roads and 
' otreets. — Sealed 8th November— 6 months for inrolmenti 
To Felix Macartan, of St. Martin's -lane, in the county 
I of Middlesex, gentleman, for his invention of improve- 
Lments in treating the waste matters resulting from the 
f Trashing of wool and woollen fabrics.— Sealed 8tli Novera- 
■ ber — 6 months for inrolment. 

To William Watson, jun., of Leeds, manufocturing che- 
mist, for certain improvements in the manufacture of 
materials used in the dyeing of blue and other colours. — 
Sealed 8th November — 6 months for inrolment. 

To John WinroWj of Gunthorpe, in the county of Not- 
tingham, mechanic, for his invention of certain improved 
means ofj and apparatus for, destroying weeds and insects 
on land. — Sealed 8th November— 6 months for inrolment. 
To James Drew, of Manchester, ci«l engineer, for his 
invention of certain improvements in the means of con- 
suming smoke and economising fuel in steam engine or 
other fiirnaccs or fire-places. — Scaled Sth November — 
6 months for inrolment. 

To Hugh Ford Bacon, of Fen Draj-ton, clerk, for his 
invention of an improvement or improvements in the 
constructioa of the glass holders and glass chimneys of gaa 
burners, — Scaled 10th November — 6 months for iuEoltaeot. . 
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To John Holmea, of St. JohnVterrace, Worcester, en- 
giaeer, for his iovculion of improvements iu forming 
moulds for casting in metal, studs, buttons, nails, tacks, 
and a varie^ of other articles. — Sealed 13th November — 
6 months for inrolment. 

To George Smith, of the Navy Club-honae, Bond-street, 
a captain in the Royal Navy, for his invention of certain 
improvementB in vessels to be proirelled by steam or other 
power, and in the constmction and arrangement of the 
machinery for propelhng. — Sealed 13th November — 
6 months for iarohnent. 

To Anne Bird Byerly, of 14?, Strand, widow, and James 
Collier, of the same place, civil engineer, for their invei>- 
tioB of certain improvements in obtaining motive power. — 
Sealed I3th November — 6 months for inrolment. 

To Sally Thompson, of North-place, Gray's Inn-road, 
for her invention of certain additions to locks or fasten- 
ings for doors of buildings and of cabinets, and for drawers, 
cheats, and other receptacles, for the purpose of affording 
greater security against intrusion by means of keys im- 
properly obtained. — Seated 13th November— 6 months for 
inrolment. 

To Edward Samuell, of Liverfjooi, merchant, for his in- 
vention of improvements in the manufacture of soda. — 
Scaled 13th November — 6 months for inrolment. 

To Joseph Edeu Macdowall, of 25?, High-street, in 
the borough of Southwaik, watch-maker, for liia 
tion of an improvement in the manufacture of i 
ments for chronometers, clocks, and watches. — i 
15th November — 6 months for inrolment. 

To Thomas Trench Bcmcy,of Morton-hall, Norfolk, Eiiq." 
for his invention of certain improvements in cartridges. — 
Sealed 15th November — 6 months for inrolment. 

To WiUiam Thorp and Thomas Mcakin, of Manchester, 
silk-manufacturers, for certain improvcmenta in looms for 
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To HiPPOLYTB Francois Marquis de Bouffet 
MoNTAUBAN, of Sloane-stveety Chelsea^ in the county 
of Middlesex y colonel of cavalry , and John Carvalho 
DE Medeiros^ of Old London-street y in the city of 
London^ merchant , for an invention of certain improve* 
ments in the means of producing gas for illumination^ 
and in apparatus connected unth the consumption thereof 
being a communication from a certain foreigner residing 
oAroarf.— [Sealed 28th February, 1838.] 

The object of these improvements in manufacturing or ob- 
taining gas for illumination is, to produce a greater quantity 
of gas from a given quantity of coal or other material, than 
can be obtained by the ordinary means, apparatus, or process 
commonly used in such manufacture ; and consists in im- 
provements in the process or mode of obtaining gas from 
coal or other material, and in the apparatus used in the 
same ; that is to say, these improvements consist in col- 
VOL* ZIII. 2 B 
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Iccting the crude or nascent gas, as it ftrisea from the de- 
composition of the materials in the ordinary heated retorts, 
into one or more receiving chambers^ and passing it through 
a decomposing chamber or chambers heated by a separate 
fiimace, or that used for heating the retorts, but at a much 
lower temperature than that of the retorts ; the interior of 
such decomposer being supplied with caloric conductors 
in the manner hereinafter described, set forth, and shown 
in the drawings. 

It is a. well-known fact that gaseous matter is a bad con- 
ductor of heat; and to remedy this defect, caloric con- 
ductors are placed within the decomposer to preserve an 
equal temperature, or nearly so, throughout the chamber, 
in order tliat the crude gas passing through it, with the 
tar and ammonia in a state of vapour, may be decomposed; 
whereas, without the said caloric conductors, a great por- 
tion of the tar, naphtha, and ammoniacal gas passes offun- 
decomposed. We will, therefore, now proceed to describe 
the drawings of this improved apparatus, and the manner 
or process of carrying the same into effect. 

Fig, 1, Plate IX,, is a front view of a small gas-making 
apparatus, consisting of four retorts, which will serve to illus- 
trate our invention : fig. 2, is a longitudinal section, taken 
vertically through the same, showing the interior of the de- 
composing chiimher; and fig. 3, is a transverse section of 
the said chamber, showing the interior : a, a, a, a, are the 
retorts, set in brickwork b, b, and heated by the furnace c, 
and its flues d, in the usual manner. The gas, as it is 
evolved from the coal or other material, passes off from the 
retorts by the pipes e, e. Tlie receiver or collficting cham- 
ber F, F, is formed of iron or other metal, and situated in 
any part of the apparatus, and should be placed as near 
the retorts and decomposer as convenient, for the purpose 
of preventing tar being condensed. The pipes connecting 
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Uie retorts with the receiver and decomposer are each fur- 
oished wiUi a slide valve 3, or otlier suitable means, far 
the purpose of insulating one retort from the other during 
the process of charging and drawing the retorts. From the 
rcowvCT or collecting chamber p, the gas passes by the 
pipe Q, into the decomposer 11, also formed of iron, and set 
in brickwork b, the decomposer passing through tlic same, 
and is heated by the same furnace as the retorts ; but it 
may be set in other brickwork, and heated by a separate 
6re, if thought desirable ; but this is not neceesary, as it 
does not require to be heated to so high a temperature as 
the retorts, and, therefore, the waste heat escaping by the 
flues of the retorts will answer the purpose. The interior 
of the decomposer h, is supplied with the caloric con- 
ductors I, I, I, which are plates of iron, or other metal or 
substance, placed ouc above another, and supported upoD 
each other by hon or other metal ribs or feet, as shown in 
the drawings. These caloric conductors extend nearly 
the whole length of the decomposer, and touch its bottom 
and sides, as shown in the drawings, and presenting an 
extensive heated surface to the gaseous indammable matter 
as it passes through the said decomposer, as before stated, 
increasing the volume of gas from a given quantity of 
coal. The gas passes from the decomposer through the 
pipe K, to the hydranUc main l, and from thence, by a 
pipe, to the usual purifying apparatus. 

We will now proceed to the several other transverse 
sectional figures of the decomposer, furnished with different 
fth^ed caloric conductors than those exhibited in figs. 1, 
2, and 3, all of whicli are moveable, and may be easily and 
readily drawn out of the chamber, and others applied in 
their places when necessary. 

Fig. 4, shows the caloric conductors aa plates, placed 
vertically, and kept apart by a rib or stud ; fig. 5, (he 
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same, as formed of radial plates meeting at tiie 
6j coiled plates, kept apart by ribs or studs ; fig. 7, a series 
of iron tubes placed in the decomposer; figs. 8, and 9, 
corrugated or curved plates, which touch each other, and 
form passages for the gaa, without any ribs or studs to 
keep them apart. Fig, 10, shows the caloric conductors 
in the form of tubes and semicircular plates. All of these 
variations will present lar^e heated decomposing surfaces 
to the gas, wilhoiit oifering any material opposition to ita 
passage through the decomposer ; and, therefore, we do 
not intend to confine ourselves to any one particular form 
or shape of caloric conductors, as the same may be vs 
at pleasure, without departing from these improvement 
And we will now proceed to state that when oils, rei 
tar, pitch, bitumens, scbistus, or other such matters, are 
used for making the gas, we prefer the application of water 
or steam in the process ; but, when making gas from oils, 
resins, tar, pitch, or other bituminous matter in a liquid 
state, we mix the water with such material before placing 
it in the retort. This we effect by passing a given quantity 
of oil or other material into a barrel or other suitable vessel, 
together with the requisite quantity of water, and keep the 
same constantly agitated or stirred, in order to prodi 
proper admixture of the said materials during the time 
being passed into the retort. 

Fig. 1 1, is a sectional diagram of an app.Tratus, which 
will serve to explain this improvement : a, is the barrel or 
chamber in which the water and oil is placed j b, the rotary 
fan or beater, placed on an asis turning in proper bearings 
at the end of the chamber, and kept constantly rev'olving 
by means of the winch handle c, or other means, while 
materials are passing into the retort, which are allowed 
percolate or drop from the vessel by the pipe 
funnel e, having a siphon fixed in it to prevent ' 
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escape of the gas. During the said operation, the inflam- 
mable materials (in a liquid state) descend, nnd drop on to 
a plate in the retort, which is to be supplied with the caloric 
conductors as hereinbefore set forth and described, a sepa- 
rate decomposer or chamber not being required. — [Inrolled 
in the Rolls Chapel Office, August, 1838.] 
Specification drawn by Messrs. Newton and Beny. 

[ [Since the sealing of the above, the Patentees have amended 
the title of their patent, by entering a disclaimer of that part of 
the title which follows the word " illumination ;" ao that the title, 
when so altered and amended, should stand thus, — certain im- 
pTovemeTits in the means of producing gas for illumination.— 
Ed. Lond. Jour.] 



Jb William Lewis, of Briinscomb, in the county of 
Gloucester, and John Fereabee, of Thnipp-mill, in the 
same parish, for certain improvements in machinery for 
dressing woollen and other cloths or fabrics requiring such 
a process.— [Sealed 5th March, 1838.] 

The improved machinery specified by the Patentees, is 
applicable to those processes in dressing woollen cloth, 
commonly called raising, or rowing, or dressing, which 
consists in passing the cloth over and in contact with a 
cylinder covered with teasles, wire cards, brushes, or a mix- 
ture of these substances, for the purpose of raising the nap 
or pile, and carrj'ing it smooth in one direction from one 
end of the cloth to the other; and the said processes are 
performed by us in the following manner : — 

The cylinder b, figs. 1, and S; 'Kate X., fiimiahed with 
teasles or other suitable materials, ia mounted in the frame 
A, A, and ia connected by the horizontal shafV a, to the 
gearing driver, by a steam engine or other first mover. The 
th k, ia passed over the horizontal guide rollers n, and 
n, n, and m, and in contact with the outer surface of B. 
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The two ends of the cloth are then sewn together in the 
usual manner fnr what is termed perpetual rowing or ntiung. 
A rapid rotary motion is then to be given to b, in the directiaQ 
of the arrow. The axis d, carries a toothed pinion c, figs. 
2, and 3j which drives the wheel d, fixed on the short hori- 
zontal revolving axis b, in a common hearing. On the tame 
axis b, is fiiced a bevel wheel g, driving a Bimilar wheel, 
fixed on the lower end of the oblique shaft a ; and on the 
upper end of the shaft q, ia a bevel pinion n, working into 
the bevel i, fixed on the horizontal axis of the delivering 
roller k, which turns with it, and by these means the cloth 
K, h brought &om the lower end of the inclined scray /, 
over the guide rollers before described, and moved in the 
direction of the arrow 2. A rigger e, fixed on the axis 6, 
gives motion to an endless strap or belt o, which drives 
another rigger f, fixed on the horizontal axis of the tension 
roller M, which draws the cloth from the lower guide rollers 
A, ft, and delivers it in folds on the inclined scray /, where 
it slides gradually to the bottom, passing continually in one 
direction against the acting surface of the cylinder n, as 
long as it is found necessary. The velocity of m, is some' 
what greater than that of k, for the purpose of keeping the 
cloth at a proper tension against the cylinder b j but, in 
order to prevent too great a strain, the strap o, ia made 
slack, BO as to aUow the rigger e, to slip, rather than drive, 
the strap with more thui necessary force. And, to ensure 
its acting constantly with a sufficient force, the strap ie 
tightened by a tension pulley p, working on the axis c, 
which is fixed on the lever/; carrying an adjustable weight 
fft hy which the attendant can ^ve the proper degree of 
tension, as required, for the different kinds of cloth to be 
dressed. 

Instead of the bevil wheels a, h, i, and the oblique shafl 
Q, another rigger, similar to B, on the same axis, and ano- 
ther endiese strap or belt r, as shown more plainly ia 
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fig. 2, may be used with advantage to drive k, by means of 
a ri^^r y C, eiruiJar to f. 

The machine, as above described, ia found to be conT&- 
nieat when the teasle or other eubBtjuices are required to 
be frequently taken out, changed, or replaced ; but when a 
bruah ia used, or wires, instead of teosles, tt will be more 
advantageous to adopt the arrangement shoTcn in 6g. 4, 
where the direct effect is produced by the several move- . 
meats explained by the same letters of reference as those 
made use of in figs. 1, 2, 3. 

We do not confine ourselves to the precise manner 
shown of delivering the cloth to the operating cylinder, or 
of conducting it through the machine ; for the same n&etA. 
may be produced iii a variety of ways. But we claim as 
our invention, the described method of dressing woollen 
or other cloths, by moving the dressing cylinder and the 
cloth in the a^ne direction continually, and of regularly 
delivering the cloth to the cylinder, instead of allowing it 
to be dragged through or between tension bars or rollers^ 
or Jrom a roller having a brake attached to it in the 
common way ; by which method it ia always liable to irre- 
gular aud injurious strains, as well as irregidar action od 
the fece or pile. — [Inrolled in the Holla Chapel Office^ 
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To Henry AuotisTtia Wells, of New York, formerly 
residing at the North and South American Coffee-house, 
in the citij of London, and now at 29, Henrieltastreet, 
Brunswick-square, in the county of Middlesex, hat manu- 
facturer, for his invention of certain improvements in the 
manufacture of hats. — [Sealed 30th June, 1837-] 

This invention conaista of certain improvements in various 
of the processes of the hat manufacture, from the first pro- 
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cess of elearing the fur and other substances e 
making the hat bodies, and used for napping, to that pro- 
cess of the hat manufacturer which consists in covering 
the hat body with a nap previous to its being dyed or a 
to the hatter to be shaped and made up forivear. 

Such improvements, stated more in detail, consist ii 
or improved methods. First, of clearing fur used L 
making of hat bodies, and for napping. Second, of con- 
verting the same fur when to be used for the forma- 
tion of the substance or texture for bat bodies into a 
fine web or fleece. Third, of applying steam in the 
formation of the latter into hat bodies. Fourth, of hard- 
ening or basoning. Fifth, of felting or planking. Sixth] 
of stiffening or pi-oofing. Seventh, of covering hut bodies 
(commonly called ruffing or napping}, and clearing the nap, 
all by means presently to be described ; and also further 
consist in the production of an improved substance or tex- 
ture for hat bodies, by means of the use or application of a 
much larger proportion of non-felting materials than have 
been used in making hat bodies heretofore, and whereby 
a pile or nap is so produced from such non-felting mate- 
rials, conjointly with the felting furs or wools, as to render 
unnecessary the application to, or sticking on, of a nap to 
the hat bodies made of such improved substance or tex- 
ture ; and, in further compUance with the said proviso, I, the 
said Henry Augustus Wells, do hereby describe the manner 
in which my said invention of the said several improve- 
mentsistobeperformed, reference being had to the di-awings 
annexed, and to the figures and letters marked thereon. 

Fig. 12j Plate IX., is a longitudinal section of a blowing 
machine, used for the purpose of clearing the fur to be 
used in making the hat bodies, or to be used for napping. 
This machine consists of a cased frame, divided into three 
or more compartments, aepaa-ated by the divisions ] 
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I coDtaming a cylindrical blower or picker, marked d. 



Sudded with small s 



kea or wires 



about five-eighths of an 



Ech in length each, and placed about half an inch apart 
from each other, revolving on an axle, at the extremity of 
which is fixed a small pulley p, for the purpose of receiv- 
ing motion from the moving or driving pulley l ; A, and 
\f are two rollers (in each division) which must be made 
if the same length as the cylindrical blower or picker, and 
Uhesc I have generally made aboiit thirty inches in length, 
hese rollers carry an endless feed apron made of cloth, lea- 
T other suitable substance, and receiving motion from 
the belt connecting a small pulley on the driving shaft of i., 
TOith a large pidley on the axle of a, at the contrary aide 
of the machine to that presented to view in fig. 12; c, (^ 
5 two feeding or delivering rollers of the same length as 
9ie rollers a, b ; and m, ia a wire grating or sieve in each 
ispended at the point n, on an axle, and having 
i alight reciprocating motion imparted to it by two pins or 
3 protruding from the shaft a, which latter is connected 
]jy a belt with the rollers b : e, e, e, are chambers covered 
with fine wire, woven sufficiently close to allow the air to 
escape ^■ithout the fur. The machine being set in motion, 
and the workman having commenced spreading the fur 
upon the endless web connecting a, and b, at the feeding 

^end of the machine under l, the fin* vriU be obviously car- 
ried forward and dravpn into the first compartment by the 
feeding rollers c, c ; and the finer particles of the fur are 
driven or wafted by the quick revolutions of the cylindrical 
picker D, into the upper space e, the remaining particles 
in the meanwhile falling upon the wire grate m. Such 
part of them as consists of hair, will be caused to pass or 
fall throiigh into the space or box h ; and such of them as 
^(»nsist of dags and dirt, will be shaken off by the motion 
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given, as above described, to the wire grating or aieve H, 
into the sjiacc o. 

The fur, which is carried, wafted, or driven on to the 
feed apron of the succeeding compartmenta, will, in hke 
manner, be drawn through the second compartment, and 
so, in hlie manner, through the third compartment, oi 
any fiurther number of compartments, and be ultimately 
brought out by the last pair of delivering rollers c, o, at 
the fiuthcr end of the machine. The fiir, when the same 
is intended to be used in making hat bodies, is then to be 
taken and placed upon another machine, for the purpose 
of being formed into a fine web or fleece, to be afterwards 
felted into hat bodies. 

When the fur is intended to be used for napping, it 
should be gathered and set apart ready to be applied for 
napping; and so, also, the furs cleared by the said ma- 
chine, suitable for hat bodies, may be gathered and made 
into hat bodies by any of the methods or processes now 
in use. I, however, take the siud last- mentioned fur and 
make the same into a web or fleece by means of the ma- 
chine next mentioned. The dags falling into the boxes g, 
may be again passed through the machine for the purpose 
of procuring any remaining portion of the fur whidi may 
have fallen with them. 

Fig. 13, is a longitudinal section of the machine for form- 
ing the fur into a fine web or fleece. This machine con- 
sists of a common carding engine, having one main 
cylinder B, a feed apron, a feed roller, licker in, workers, 
dippers, fancy cylinder, and doffer, as represented, around 
it, all of which are so well known as to need no description, 
as it is in no way altered by me, excepting that the cylinders 
are smaller than UBual, and that I place a circular cover- 
ing over the fancy, so as to throw the fur raised by it^ 
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\ dodei* cylinder. And I have also attached a Becond 
Bcy cylinder marked c, driven by the pulley x, by which 
I the fur thrown upon the dofler by the first fancy, and 
*«1 tliat which may be taken by the iloffer from the main 
cylinder, is thrown by the last fancy into the air in the 
next department of the machine, where it is formed into a 
web by the following machinery: G, g 1, q 2, are three 
rollers, receiving their motion from the pulley D, which 
latter takes its motion from a pulley y, on the same shaft, 
L^hich moves the feed apron of the cord by the belt marked 
Ky. Around these rollers there is on apron or endless fine 
B^roven wire n, through which air can pass, but not the 
Hfer; b, &, are two apertures through tiie side of the ma- 
V^ine, for the purpose of admitting air; e, is a fan formed 
on a shaft, resting on, and turning in, bearinga between 
the apertures b, b, and supported on the other end by an 
upright outside the frame. This fan is foi-med of a flat 
circular board, about four feet in diamcterj to which, next 
the frame, aic affixed four fans marked h, ft, h, h, made of 
sheet iron, or some other thin metallic substance, about 
one foot wide, revolving as near to the side of tlie machine 
as possible, without danger of coming in contact : v, is a 
projecting board, coveiing about two-thirds of the space 
between the fancy c, and the first roller G ; e, e, are two 
I follera, bearing and revolving by contact upon the rollers 
^ki 1, o 2, and having a lateral motion given to them by two 
^Btvers R, s ; these two levers rest or move upon centres 
^■^ f, near the middle ; the upper ends ahde in an eccentric 
groove, varying one half inch from a true circular line, 
fixed on the same shaft as the pulley o, which latter re- 
ceives motion from the driving pulley l ; n, is a small 
pulley worked from o, and having a crank or pin i, fixed 
I to the side thereof. To this crank is attached a connecting 
^uod l^ communicatijig at the other end with a board j. 
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The machineiy being set in motion by the driving pulleys 
K, L, M, N, the fur coining from the card fancy C, after 
having passed through the carding machine, will be drawn 
forward by the fan e, and be conducted upon the endless 
wire web n, covering g, g^I, g 2, from which it will be 
conducted, after being somewhat hardened by the pressure 
and lateral motion of c, c, in the direction ofg, upon the 
board J, there laid in successive folds by the motion which 
the board receives from the crank j, and in this state, 
when in sufficient quantity, it may be removed either to 
the next machine in order to its further use in forming 
that body, or otherwise apphed in forming the hat body 
by any of the processes now in use. The foregoing ma- 
chine and carding engine are surrounded by a wooden 
case marked p, p, p. 

In the accompanying drawings, fig. 14, represents a 
front elevation of another machine to which the web of 
fur is next to be conducted, for the purpose of being 
formed into a hat body : a, a, represent the several up- 
right pieces of the framework; l, l, arc two pieces of 
horizontal framework, connected by girths or stretchers, 
and properly supported, and have on their top surfaces a 
rib of iron extending the whole length, to form a railway 
for the carriage resting upon the wheels k, k ; n, n, are 
two uprights, connected by two girths resting on the axles 
of the wheels K, k ; n, n, are connected by the board w ; 
the said uprights n, n, at their tops support the bearings 
of the two rollers n, r. On the underside of the bottom of 
the carriage is placed a piece of board two inches wide, and 
one and a half inch thick, tixed transversely. In this piece 
of wood is fixed a pin, connected to a crank by the rod or 
shaft n ; which crank works under the carriage, and pro- 
duces a traverse or alternating motion of the carriage. 
The crank shaft, receives its motion by the bevel whee 
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^geered into bevil u, fixed upon the shaft v, which is sup- 
^rted by framework, and receiving motion from the 
rfriviog pulley b, by the pinion n, working into a spur 
twheel } p, and p 1, are two pulleys fixed upon the ends 
■of the rollers r, b, and connected together by a belt ; o, is 
another pulley fixed on the axle of the lower roller a, re- 
iceiving motion from the pulley j, by means of a belt. 
;khe shaft t, is a groove to admit of the pulley j, sliding 
.upon the same as the carriage traverses ; and in this pulley 
is a corresponding key, so that both shall revolve together 
■without the latter being confined endwise. On the shaft 
I, is fixed a pulley h, receiving motion by a belt from the 
■jiulley c, which is set in motion on being properly con- 
imected with the driving pulley b ; s, is a shaft, supporting 
and passing through a double cone x, x, made of tin or 
other light substance, covered with cloth, and on which 
the flat bodies are to be formed. In the centre of the said 
cones, is a small groove g, for the convenience of dividing 
the hat bodies when formed and ready to be removed. 

On the shaft s, is a pulley f, receiving motion from the 
i-^ulley B, by a belt. A small box is placed nearly under 
the centre of the cones, to receive any fur that may fall 
fStoia the cones ; and directly underneath the cones, are 
small pipes having minute apertures, for the purpose of 
• sdmitting steam to the web in its progress towards the 
cones ; and, also, when on the cones, for the purpose of 
giving the hat body a more adhesive or felting quality. 

The machinery being set in motion by means of the 
'pulley B, the web or fur is to be brought from the machine, 
fig. 13, and laid upon a board placed near to the cones ; one 
end of the web ia to be then gently raised from the board 
and passed over the carrying rollers b, r, and thence be 
conducted to the cones s, x ; and while the cai-riage tra- 
verses from side to side, the web covers the cones from 



point to point ; and it should be wound from t 
times round the cones, according to the substance of the 
bodies required- The bat bodies from these cones, or 
otherwise constructed upon other cones, may then be har- 
dened in the manner next hereinafter described. 

When the cones are covered, they may be removed and 
replaced with otJier like cones, ready to receive the web or 
fleece for the hat body. Fig. 15, represents a machine for 
hardening or basoning. The cones x, x, taken from the 
machine, hg. 14, when the hat bodies have been formed 
upon them, or other like perforated cones with hat bodies 
upon them, or formed upon them, are then used in the said 
hardening or basouing machine, in the manner hereinafter 
described, for the piujjose of hardening the hat bodies 
thereon. The cones x, x, or such other cones as last men- 
tioned, I call liereafter, for the sake of distinction, "the 
hat body cones." Two other perforated metallic cones of 
rather larger size, which, for the sake of distinction, I call 
" cap cones," are then placed upon or over the bodies con- 
tained upon the hat body cones, so as to conftne the bodies 
completely between them. The hat bodies, where they 
join at their bases, are then cut around to separate them ; 
they are then ready for the next process, that of hardening 
or partially felting, commonly called basoning. The bodies 
so enclosed between metalhc cones are then taken to the 
machine, ftg. 15, where one pair of the hardening cones only 
are shown ; but it is evident, any number of the hke con- 
struction may be combined and operated by the same 
moving parts as arc here shown : a, and b, fig. 15, are two 
hardening cones, made either of wood or metal ; a, having 
coarser perforations than either pair or set of the above 
cones, which coarser perforations arc made for the admis- 
sion of steam to the body. One jiair, or set of cones, 
now placed on the cone A, by depressing the handle J 
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Hum the pin 2, to the pin marked 3 ; the ot)iei- end of tlie 
ileVer 4, in which it \vill be seen the !L\is of the cone b, 
^sts, will cause the cone b, to be lifted from tlie cone a, 
•O as to place upon the cone a, one of the hat bodies, in- 
iduded, as before stated, between two perforated cones. 

This being done, by lifting the handle 1, the cone B, 

again let down, so aa to rest upon the outer cone ; steam 
Ik then let up into the cone a, by turning the cock 5, (the 
tOa% of A, being a hoUow steam pipe G, with a stuffing box 
At 7') The two cones a, and b, now receive an alternating 
«otary motion in the folloning manner, — moving two or 
tiiree times in one direction, and then being "reversed and 
dtnoving the same number of times in the opposite way ; C, 
'Sb the driving pidley or prime mover, upon the axis of 
trhich is the crank d, connected with the shackle bar e, 
4ecm«d by the stud f, to the wheel n. As the crank d, 
Irevohres, it will be seen that the wheel G, will alternate 

itough about one-fourth of its circumference. This 
Whematiug motion will be communicated by the band 8, 

the jiulley h, upon the axis of which is a bevelled wheel 
^ acting upon another bevelled wheel 10, upon the axis 
'•f the cone b. The cone b, resting with its weight upon 
iHie outer cone, immediately under which is the hat body, 
Afiting upon the hat body cone placed upon the cone a, 
Jwill, by its weight and contact, cause the said several 
'Cones and body to revolve, as before described, two or three 
'^mes in each direction, which, if continued for a very few 
minutes, causes the body between the said perforated cones 
to be hardened or basoned ready for the next process to be 
|ferformed by the machine called the planking machine. 
' Fig. 16, represents a longitudinal section of a machine to 
4)6 used for planking, reducing, or felting hat bodies : A, a, 
lit a frame or stand, on which is placed a trough containing 
*tntt«r, slightly impregnated with Bulphuric acid, and kept 
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boiling bj a coiled Bteam pipe marked c, 
bottom ; Dj D, are rollers formed of a composition of zinc 
and lead, or other suitable metallic substance, each paii- 
being geered at their ends by pinions, and the upper roller 
of each pair geered into the horizontal worm or screw 
marked e ; o, is a guide ; h, is a larger roller geered into 
the end rollers d, for the purpose of turning the hat bodies 
over and giving them direction backwards on the top of 
the machine, after they have been passed successively 
through each pair of rollers ; at the ends of these rollers 
are levers, having weights bearing upon them sus- 
pended to each upper roller, for the purpose of giiTng a 
slight pressure to the hat bodies, as the substance of each 
may require ; i, is an inclined board, for the purpose of 
giving the hat bodies, when laid thereon by the workman, 
a direction towards the rollers ; k, k, is a fast and loose 
driviTig pulley on the worm shaft f. The machinery being 
set in motion, and the hat bodies placed one after another 
upon the inchncd board r, the hat bodies will be drawn 
forward, and by keeping the bottom rollers, and a portion 
of the top rollers immersed in the boiling acid mixture, as 
shown by the dotted line, they will be continually exposed 
to the action of the same, till they come out at the farther 
end, and return on the top of the rollers to the operator to 
be crossed, [a term well known to hat manufacturers,] and 
again passed through the machine as often as may be ne- 
cessary to render them fit for proofing. About fifty pair 
of rollers may be used to advantage, 

The number of rollers may be varied in the different ma- 
chines, according to the substance of the bodies, and the 
quantum of work or felting required. Fig. 17, is a cross 
section of a machine for stiffening or proofing : a, is a 
vessel having two compartments, separated by the division 
B, and coQtaimDg a solution of shellac or other substance 




► 



WeU^l,for Impti. in Making Hats. 201 

eommonly used for stiffening or proofing hat bodies — the 
solution in one compartment being somewhat stronger 
than the solution in the other, according to the strength of 
the stiffening required ; c, c, are two small rollers turning 
on bearings fixed in the standards d, d, geered together at 
their extremities e, e, and turned by the fixed chiving pulley 
p; H, is a joint to allow the standard D,toi'all back when re- 
quired ; I, is a weight suspended to the Une k, k, running 
over the pulley l, and fixed at its other end to the standard 
for the purpose of causing the rollers to press against 
:h other with sufficient force, that when the rollers ore 
in motion, and the body of the hat [being previously 
.ked in the solution contained in the box \, and placed 
the proper position to be taken by the rollers upwards,) 
allowed to be drawn through or between the said rollers, 
pressure shall squeeze out all the supei-fliious stiffen- 
solution which will fall down upon the board m, and 
inoe be conducted back into the same compartment in 
ich the hat body had been immersed. The more stif- 
ing there may be required in the body, the less should 
the weight used to compress the rollers. 
Fig. 18, is a plan view of machinery, for the pin^ose of 
covering hat bodies, commonly called ruffing or napping 
and clearing the nap : a, is a water-tight box, the upper 
part of which is made to open ; b, the axle of two driving 
pulleys marked c ; D, is a strap or band which communi- 
cates motion from the driving pulley c, to the small pulleys 
E. B, fixed Upon the hollow axis f, of the cones g, through 
'^bich tbe steam is admitted into the said cones from the 
tapply steam pipes ; h, h, conical riders or rollers revolving 
contact upon the hollow cones ; k, k, is a pipe for con- 
veying hot water from a funnel, from which pipe descend 
others placed perpendicidarly over the tips of the cones : _ 
pipes being perforated at the bottom, allowing hot 
VOL. XIII, 2 n 
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'water to drop or ruu upon the tips of the hat bodies upoBtbe 
cones. On each of the said cones o, ia placed 4 hair cbtb, 
ill the shape of & hut body or capi eomewhat larger than 
the cone, so as to hniig from its lower side ; and in this 
huir cloth cap is placed a hat body, having the fur previoualj 
laid upon it and wetted, and being somewhat longer than 
the hair cloth. Over thii hat body, and somewhat larger 
than it, is placed another hair cloth. Hot water should he 
poui'cd into the funnel, which will drop or nm through the 
small perforations in the perpendicular tubes upon the bat 
body ; a slow motion is then given to the cones, by apply- 
ing steam or other power to the driving pulleys, and which 
slow motion is continued until the nap has stuck, when the 
said cones should he made to revolve quicker, snd Bteam 
admitted into tlie interior through tlie pipes 11. The hat 
body, then scalded, should be allowed to remun upon the 
cone revolving, and exposed to the steam and the hot 
water about twenty minutes, by which time the n^ will 
be sufficiently scalded in, if the operatiou be conducted 
with care and attention. The hat body should be taken oS, 
turned, and put in again two or tliree times during the 
operation. Several hat bodies may be pkced upon each 
cone, and may be operated upon at the same time, the 
steam and hot water being admitted in sufficient quantities 
according to the judgment of the operator. The steam is 
also again applied to the interior of tfie cone, wliich must 
now be made to revolve with greater speed; the effect of 
the ccntriiiigal force will then be to throw off the water 
from the hat body, being aiso assisted by the steam, when 
the nap will be cleared, or in effiict raised up iu readiness 
for blocking; or for more effectually accompbshing this, 
a, conical or cylindrical bmsh, roller, or rider, may be 
made to revolve upon the cone by contact «■ oth« 
with or without a reciprocating lateral motion. 
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It will be obrious that, although my improvements ex- 
d over, and are applicable to all the several prooesaea of 
hat manufacture hcreinbelbre mentioned, from the pro- 
clearing the fur, to that of napping the finislied hat 
and may be all used in one and the same hat manu- 
yet some of these improvements may be used sepa- 
rately, in conjunction with, or for the purposes of some of 
the existing processes or methods of manufacturing hata j 
and I claim the same improvements separately, in manner 
herein stated, and do claim an exclusive right and privilege 
in the same, and in each of them, during the term of the 
ssid Letters Patent. 

Now whereas, ha\Tng of necessity described many parts 
'M the above-mentioned machines which are old, though, 
perfiaps, some of them appear in a new form to accommo- 
date my improvements, I hereby declare that I only claim 
those which constitute my improvements in the manu- 
fiicture of hata ; first, the aforesaid method of clearing fiir 
'tolled in the making of hats, or for napping hata by means 
ibf a machine which I call a blower, containing three or 
tore pickers substantially hereinbefore described ; second, 
iJie aforesaid method of producing ii, it, a web or fleece of 
upon a wire apron, and hardening the same by means 
of rollers substantially, as hereinbefore described ; third, 
liie aforesaid method of forming the aforesaid web into hat 
bodies on perforated cones when covered with cloth, and 
the application of steam to such web, or the hat body 
white being formed of or from the sajrte substantially, as 
hereinbefore described ; fotirth, the aforesaid method of 
hardening or basoning of hat bodies substantially, as 
hereinbefore described) fifth, of felting or planking hy 
means of the application of a seiies of rollers substantially, 
ts hereinbefore described ; sixth, of stiffening or proofing 
substantially, as hereinbefore described ; seventh, of cover- 
ing hat bodies (commonly called ruffing or napping), and 
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clearing the nap substantially, as hereinbefore desci'ibed. 
And it may be necessary to state, that I do not claim 
the machine for fomiing hat bodies, hereinbefore described, 
but only the use of perforated cones covered with cloth, 
to receive the web or fleece of fur, and the application of 
eteam to the said web or fleece, when the same is being 
formed into the hat body. And, in respect to the said other 
machines, and the claims hereinbefore lastly stated, it is 
proper that I should add, that I do not claim the several 
individual parts of which the aforesaid machines are com- 
posed as new, but such a combination and arrangement of 
them substantially, as before described and claimed aa 
being new, for producing the effects hereinbefore described. 

And whereiis, it ia well known that a very small portion 
of silk and other uon-fe!ting maveri.tls hav been used in 
the Bubstance of h.t :jod ts^; ..iilI thetise of such non-felt- 
in-j materials th^ruin, hath chiefly been confined to pre- 
venting the too quick felting ol' fura or wools used in 
making the hat bodies upon or over the surface of which 
it is the usual and common practice to put a covering or 
nap of fur, or woven plush or down of silk, cotton, and other 
materials constituting the nap of the hat; and such non- 
felting materials have not been used or applied in the ma- 
nufacture of hat bodies, for the purpose of procuring &om 
the body itself [without affixing a nap, as is usually done,) 
a full, thick, and durable nap. Now, I do claim as a fur- 
ther improvement in the manufacture of hats, the produc- 
tion of such improved substance or texture for hat bodies, 
as hereinafter is described, fiuTiisbing from itself a full and 
durable nap, as hereinafter mentioned, and rendering un- 
necessary the sticking on of a nap, which is the common 
and universal practice. 

The mode I have found best in practice, for performing 
my said last-mentioned improvement, I describe as fol- 
lows : — I take any description of far or wool of a high 
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i^felting quality, but I prefer caroted hares fur, which is well 
ijiuown to hut manufacturers, and I clear the same from 
. Jtemps, dirt, and dags ; and this I prefer doing by means 
of my first-mentioned blowing machine, hereinbefore de- 
iBcribed, through which I pass once the fur to be used. I 
then take, at least, one third, by weight, of non-felting 
piatcrials, such as silk or cotton ; but I prefer with the 
.■caroted hares fur the use of the waste raw silk when 
(rlieckeled or prepared, an article well known in commerce. 
j cut this raw silk into lengths, from three quailera to one 
inch in length, which afterwai'da provides a suitable nap, as 
■hereinafter described ; but the nap will be shorter or longer, 
Recording as the silk may be cut into long or short lengths. 
More than one third of the non-felting materials may be 
used without injurious results to the felting of the hat; and 
where less thau one third may be used, a nap may be pro- 
cured from the hat body, although not so full and thick as 
J when one thii'd of the non-felting materials shall be used. 
But, as before stated, I use a third, by weight, of non-felting 
'jnateriala ; and 1 find that proportion the best adapted for 
^felting with the fur, and afterwards producing a full, thick, 
.Rnd durable nap. When the silk has been so cut, it ia 
mixed thoroughly with the fur so cleared, as before men- 
tioned : which fur, by weight, should be double in quantity 
to the non-felting materials. I accomplish this mixing by 
-passing the fur and non-felting materials through my said 
blowing machine ; and I gather the materials which have 
.passed through the sold machine, and form them into a 
I web, and subsequently into hat bodies, by means of the 
■second, third, fourth, and fifth machines, hereinbefore men- 
itioned. After the hat body has been hardened or basonedj 
and planked or felted, and before it is stitFened, it should 
;l)e examined ; and when diy, cleared, by means of a shaving 
knife, of all kemps that may be visible ; after which, it is 
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dipped into boiling hot vrater, and by meariB of a fine B 
band card, similar to those used by hatters, the nap is drawn 
out or carded iip. During this process, the hat body 
should be as frequently dipped into the hot water as may 
be found necessary. Afier the nap has been suffifiently 
brought out, which can be easily judged of by the work- 
man, the hat body, when again dried, is stitfened and 
waterproofed. The process of stiffening and waterproofing, 
I perform by means of my machine hereinbefore described. 

Although I have described the mode of mixing the silk and 
fur, and forming the same into a hat body, chiefly having 
reference to the use of my said several machines, yet such 
silk and fur may be mixed together by other means well 
known to hat manufacturers, and a substance of texture for 
hat bodies may be formed thereof by means of the methods 
usually practised at present for making hat bodies, and a nap 
be brought out therefrom by similar means to those herein- 
before described. A hat body of cheaper materials, and well 
suited for commerce, can be made of coney wool and fine 
cotton mixed in the like proportions of the two thirds of 
wool to one third of cotton, by pursuing with the same 
a process similar to that which I have lastly hereinbefore 
described, where caroted hares fur and waste raw silk, cut 
into short lengths, are used. Other suitable furs and suit- 
able non-felting materials may, when prepared and mixed 
in like proportions, be similarly formed into hat bodies, out 
of which a full and durable tiap can, by carding, be obtained. 

Now, having described the mode of performing my last- 
mentioned improvement, I do not claim any novelty either 
In the materials used, except as to the proportions, or in 
the processes by which hat bodies are usually, or by means 
of machinery, made by hat manufacturers. But I do 
claim, as a further part of my said invention, agreeably to 
the above description, the production of an improved sub- 
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8 «■ texture for hat bodiea, by means of tlie use or 
•ppUcotion of a much larger proportion of non-felting ma- 
terials than has hitherto been used, viz., a proportion equal 
to one third, by weight, of the whole materials used ; and 
from which substance or texture, or from such larger por- 
tion of non-felting materials therein coiijoiHtlj "with the 
filting materials, I produce or procure a full and durable 
pile or nap, and by which means the necessity of putting 
1 or affixing a nap, will be obviated in all cases of hats 
Katie out of the said improved substance or texture. It 
will be obvious, that although all the several improve- 
■lents before mentioned are described to take place in 
Uiose processes of the manufacture of hats, which aie usu- 
ally performed, previously to the hat bodies being dyed or 
■ade up and shaped for wear, yet the hatter, according as 
he thinks fit, will be enabled to form the same hat bodies 
into various shapes, sizes, and colours of hats, either with, 
er without brims, or bonnets, or caps, for the use of ths 
public. — [InroUed in the Rolh Chapel Office, December, 
183?.] 
' SpeciGcttioD draim bj the Pilenlee. 



^0 Henry STV.PBE-sa, of Ckarlotle-slreet, in, the parish qf 
Si. Marylebone, in the county of Middlesex, gentleman, 
and EnEXEZER Nash, of Buross-street, in the parish 
of St. George's-in-the'Ensf, in the county of Middlesex; 
tallow chandler, for certain improvements in mannfac- 
iuring colouring matter, and rendering certain colour or 
colours more applicable to dyeing, staining, and writing, — 
[Sealed 18th April, 1837-] 

Thesk improvements in manufacturing colouring matter, 
sod rendering certain colour or colours moti applicable to 
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dyeing, staimDg, and WTiting, consistj in the first pla* 
several improvements in making or manufacturing the 
ferro-prussiatea, that is, prus&iates of potash and soda; 
secondly, in rendering Prussian blue soluble, and thereby 
more applicable than heretofore, to the purposes of dyeing, 
staining, colouring, or writing ; thirdly, in a. peculiar 
manner or method of treating or operating upon cochineal 
and on lac dye, by combining the colouring matter of 
cochineal or of lac dye with other matters, so as to pro- 
duce a superior red fluid, applicable to writing, staining, 
or colom-ing; and, fourthly, in combining carbon with 
Other colours, so as to form a writing fluid or ink which 
cannot be entirely effaced by chemical agents : all of which 
improvements we are now about to describe under different 
heads or sections ; that is to say, our tirst improvement 
consists in converting certain gaseous products arising from 
the present mode of making prussiate of potash or soda 
from animal matter, which are now commonly allowed to 
escape into the atmosphere, to the pur[)ose of making 
prussiate of potash or soda, so that an increased quantity 
of prussiate of potash or soda may be obtained from a 
given quantity of animal matter. 

For the better explanation of this part of our invention, 
we refer to the annexed drawings. Plate IX,, fig. 19, repre- 
sents an apparatus for effecting the process of converting 
the gas evolved into prussiate : a, is an iron pot, vessel, or 
retort charged with alkali and animal or other matter con- 
taining azote, or yielding ammonia, which vessel is to be 
heated to a low red heat. This pot or vessel baa a move- 
able cover, which is to be luted on when under operation, 
but may be removed and placed upon another pot b, by 
disconnecting the joint in the pipe c, the joint allowing the 
head of the pot a, to be carried round with the coniiecUi 
pipe e. The pipe c, is for conducting the _ gaseous j 
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lucts, arising from the decomposition of the said animal 
matter in the pots a, or b, into an iron cylindrical or other 
fconvenientlj shaped vessel d, heated by a furnace h, below, 
■This vessel d, is to be chiirged Vt'ith alkali, and to be kept 
tt a full red heat during the operation : e, is a pipe leading 
1 the cylindrical vessel to a closed vessel y, containing 
t solution of alkali. This vessel is furnished with a jet 
>|Hpe or burner ff, which is merely intended as a gauge cock 
,tO ascertain the state of the gas within ; i, i, are furnaces 
■under the pots n, and b. The gas generated in the retort 
a, passes by the connecting pipe c, to the cylinder d, where 
.meeting with the alkali in a state of fusion, the etfect will 
-be, that the gas becomes combined to a certain degree with 
Abe alkali, and forms prussiate of potash or soda ; but there 
may be portions of the said gas which do not combine or 
commix with the alkali ; these will pass off by the pipe e, 
0o the closed vessel,/"; and if any of the gas thus passed off 
ybould be capable of combining with the alkaline solution, 
t may do so in the closed vessel /, and that portion which 
does not combine with the alkaline solution is allowed to 
s off by the gas jet pipe g : the state of operation may 

e ascertained by burning the jet gas from the end of this 
[Bpe ; for when it ceases to burn freely, the connexion 

(etween the pot a, and cyhnder d, should be disconnected, 
d the head and pipe c, be removed round and luted on to 
Qie pot 6, which is to be previously charged with animal 
matter and alkali, the distillation of which will proceed, as 
.before described. 

When the gaseous products of several charges have been 
^Bsed through the cylinder d, containing the alkali, the 
cylinder may be opened, and the charge {which will now 
Consist of crude prussiate of potash or soda, or " metal," as 
it is commonly called in the trade,] be withdrawn into an 
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iron vessel, and, when cold, be lixiviated in cold water in 
the usual manner. 

The further decomposition of the chaj^e of animal 
matter in the pot a, may now be conducted in the ordi- 
nary maimer of making pnissiate in the open vessel, by 
increasing the heat, the contents being agitated as usual. 
This process may be repeated alternately in the two pels 
o, and fi, the completion of thedecompoBition of the charge 
of one being effected while that of the other is subjected to 
the lower heat, and the operation of distilling off its vapoun 
and passing it to the retort or vessel c. 

A similar effect, viz. that of taking uji the gaseous pro- 
ducts, BO as to produce au additional quantity of crude 
pmssiate of potash or " metal," may be obtained in an 
open conical cliimney, having a false bottom or grating, or 
perforated ]»late, upon which dry potash or soda is placed, 
so that the gas generated in the pot below may pass 
through the stratum of alkali in the chimney, 

Fig. 20, is a sectional elevation, representing this applica- 
tion of the improvement : E, is the chimney or open cone 
Usually placed on the top of an ordinary pot P, for making 
pmssiate of potash, in order to convey the flame upwards; 
o, is a grating or perforated plate, placed at the base of the 
cone E. Upon this grating or perforated plate g, a stratum 
of dry potash or soda is laid ; and as the gas passes up- 
ward through this stratum, a portion of it will become 
combined with the alkali. The chimney, with the stratum 
of alkali, may be remo\'ed when the flame begins to biU'W 
weak, and it may be set aside and apphed to further 
charges, or put into the pot and worked off with the chw^ 
in the Usual manner of making prussiate of potash or soda- 

Our second improvement, viz. the mode, method, or 
jHrocess of treating or operating upoa Prussian blue> m u 
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ib render it more perfectly soluble, or more readily disposed 
ito be acted upon by the subsequent process of solution 
than when manufactured in the usual way ; and in order 
ffiat the same may he more applicable to the purposes erf 
Byeingj staining, colouring, and writing, we effect in the 
■following manner ; — 

We take the Prussian blue, whether produced from a 
combination of prussiate of potash and salts of iron, or the 
-Prussian blue of commerce, as commonly manufiictnred, 
ted we put this into an earthen veeael and pour over it a 
i[uantity of strongly concentrated acid, sufficient to covelf 
Hie R-iisdan blue : muriatic acid, sulphuric acid, or any 
Irther acid which has a sufficient action upon iron wiH do. 
ff sulphuric acid is used it should be diluted a little, that is 
•frith a quantity of water equal to about its bulk, at the 
■tene -when the mass turns white after the Prussian blue ie , 
Jhit in. 

The Prussian blue is to be allowed to remain in the acid 
%:om twenty-four to forty-eight hours, or longer. We then 

[Qute this mixture with a large quantity of water, stirring 
it up at the time, for the purpose of washing from it the 
^ts of iron. When in this state of dilation, we suffer it 
lo stand until the colour has subsided, when the aupema- 
'lant liquor is to be draTiTi off with a syphon, and more 
Water added to it; and we continue the repetition of this 

orocess until we judge that the acid, with the iron, has 
been completely washed away ; and this is known by test- 
ing it with prussiate of potash, which will show if it yields 
any blue precipitate ; if not, it is sufficiently washed. We 
men place it upon a filter, and suffer it to remain until the 
hquid has all drained away. 

The Prussian blue, thus prepared, is reduced to a state, 

LB we conceive, containing less iron than the Prussian blue 
if commerce, in iVhich state it is more readily acted upon 
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and rendered soluble than in any other condition, tba 
Prussian blue may be then placed in evaporating dtshest 
and gently dried. To form the Prussian blue so operated 
upon into a solution, we add to it oxalic acid, and mix 
them carefidly together, after which ne add cold ivat*r 
{cold distilled water is best) a little at a time, making it 
into a dense or dilute solution, according to the colour 
required. The quantity of oxalic acid may vary according 
to the quantity of wat«r used. It will be found that the 
Prussian blue that lias undergone the process of digestion 
aa described, requires but a small quantity of oxalic acid 
to dissolve it ; about one part of o^udic acid will dissolve 
six parts of Prussian bhie (the weight taken before digest- 
ing in the acid) : this will answer for a concentrated solu- 
tion, but for a dilute solution more acid will be required- 
Prussian blue that has not undergone digestion in acid m 
the way above pointed out, will require a much larger pro- 
portion of oxahc acid, from twice to three times its weight ; 
and even then it will be greatly liable to precipitation after 
standing : but when treated in the way described, it is not 
liable to precipitate, but remains a pei-mancnt solution. 

The chief obstacle to the general employment of the 
beautiful colour obtained by means of the ferro-prussiates 
to the purposes of dyeing in Ihe silk, cotton, linen, or 
woollen manufactures, and also to the piu^josea of staining 
and writing, has been its hitherto supposed insoluble 
nature ; but, by means of oxalic acid (whether obtained by 
the usual process of mixing or distilling saccharine matter 
in combination with nitric acid, or from vegetable or other 
substances containing oxalic acid, or from combinations of 
oxalates, whether metallic, earthy, or alkaline,) we obtain 
the above perfect solution of the Prussian blue which is 
applicable to dyeing, coloui'ing, or staining in the various 
manufactures of woollens, silks, hnen, cotton, paper, and 
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i|ruch other substances as are required to be dyed or staiued; 
lud which 8olutioD is also available to the purposes nf 
writing, or forming a writing fluid or ink, to be used with 
fteel, quill, or other pens. 

Our third impi-ovementj consisting in a peculiar maaner 
jjf treating the colouring matter of cochineal op of lac dye 
vith other matters, for the purpose of converting them into 
a red solution or dye, is effected by dissolving, in boiling 
water, a quantity of common soda, potash, or carbonate of 
fmamonia, to which is to be added, at intervals, twice ita 
weight of crude argol, in powder. When the effervescence 
(uising from this combination has ceased, we pour off the 
lolution, or filter it from the insoluble matter ; to this we 
«ddj by measure, half the quantity of oxalate of alumina; 
M- oxala-phosphate of aluminae, which we prepare by adding 
to precipitated alumlnse or phosphate of aluminae, in a damp 
ftate, as much oxalic acid as will dissolve it. Into this 
mixture we put, when cold, as much cochineal, first bruised 
or powdered, as will give it a fine red colour, varying the 
^lantity according to the shade of colour required ;. and 
after letting it stand for the space of forty-eight hours, we 
Sb'ajn it off for use. 

Our fourth improvement, viz. combining carbonaceous 
^natters with other colours, so as to form a wTiting fluid or 
ink, which cannot be decomposed by chemical agents, 
'^onsista in dissolving resinous substances in solutions of 
■alkali or alkaline salts by means of heat, and adding to this, 
■fine lamp black or other carbonaceous matter. 
' We take common carbonated alkali, or the potash or 
"' Boda of commerce, or ammonia, or some of the other alka- 
line salts will answer the purpose, and mix it with a resin- 
ous matter, such as shellac or rosin, about equal parts, by 
"Weight, of each, although we do not confine ourselves pre- 
' cisely to those proportion.^ ; we then add water, according to 
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the required strengtli of the solution, and boil these until 
the reainmis matter, or n great portion of it, has become dis- 
solved. We then mLx in a mortar the necessary quantity 
of fine lamjj-black with this solution, and thereby produce 
a black liquid, which black liquid may then he mixed with 
other suitable coloured solutionB to form an indelible ink; 
such colouring matter as is soluble in alkali will mix best 
Tvith this composition. 

In conclusion, we desire it to be understood that we do 
not claim any of the apparatus or machinery described, nor 
the calcination of animal matters in close vessels ; but we 
do claim the method of obtaining a product of prussiate of 
potash or soda from the gases evolved from the distillation 
of animal matters, or any other matters that yield azote and 
carburetted hydrogen, such, for instance, as coal, by means 
of passing those gases direct into a mass of alkali in a state 
of ignition, and into a solution of alkali contained in sepa- 
rate vessels, cither closely or distantly connected with the 
distillatory apparatus ; secondly, we do not claim the use 
of acids for the purpose of brightening or improving 
the colour of Prussian blue in the ordinary manner ; but 
we do claim the use of strong acids for the purpose of 
digesting dry Prussian blue of commerce, in order to render 
it more easily soluble in the oxalic acid than it would be 
without such digestion. 

And we further claim the use of oxalic acid, however 
obtained, as a solvent for Prussian blue generally ; but 
more especially as a final process for making a perfect 
solution of the Prussian blue which has been prepared and 
digested in the manner above described. 

Thirdly, we claim the application of oxalate or super- 
oxalate of aluminae, or oxala-phosphate of alumiuEc, in 
combination ■with the other materials described, for t Jie 
purpose of making a red solution for writing, stai 
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eblouring ; ahd^ fourthly, we claim the combining or mix- 
ing of carbonaceous matters with saline and alkaline solu- 
tions of resinous matter, for the purpose of mixing with 
eoloured solutions to form compositions for the purpose of 
writing, which writing shall not be capable of being effaced 
by any chemical agent. — \Inr oiled in the Rolls Chapel 
Office^ October y 1837.] 

Specification drawn by Messrs. Newton and Beny. 



To John White, of Manchester^ in the county of Lan- 
caster , engineer* y for his hiventiou of certain imjyrovements 
in apparatus vsually employed in lathes for iun^iny 
metals and other substances y which improvements are 
also applicable to other useful purposes, — [Sealed 19th 
December, 1837.] 

These improvements in apparatus usually employed in 
lathes for turning metals and other substances, and which 
improvements are also applicable to other useful purposes, 
consist, firstly (with reference to lathes), in the novel con- 
struction and application of appai^atus constituting the 
€hudc or face plate by which the work to be turned is 
secured and held in its proper position while under the 
operation of the cutting tool. This improved chuck is ren- 
dered '^ universaV^ that is, capable of holding w- ork of any 
diameter, or of unequal dimensions, and also of being made 
eccentric, as occasion may require. The improved chuck 
is formed by having a convolute curved groove cut upon a 
disc of metal, in which pins upon the sliding studs or 
holders travel, and thus cause the holders to close upon 
the work, and secure it firmly upon the chuck or face plate 
of the lathe. 

As the novel application of this apparatus is suitable to 
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many other useful purjmses, I vnW explain, firstly, by 
reference to the drawings attached hereto, its use as applied 
to lathes of all descriptions. In Plate X., fig. 1, represents 
the principal feature of my improvements, as applicable to 
lathe? ; and its application to other usefiil purposes must 
be determined by its peculiar combination with parts of 
such mechanism to which it may be applied, as will be 
illustrated by the following figures : — 

It consists of a circular plate or disc of metal a, a, having 
a groove 6, b, formed or cut in it; which groove constituteg 
a regular convolute cime, coiling in equal curves from the 
periphery towards the centre of the disc. The plate or 
disc a, a, is also shown in its relative position, as forming 
pai't of an universal chuck in fig. 2, which ia a vertical section 
of my improved chuck ; and in fig. 3, which is a plan or 
horizontal view of the same complete. Fig. 4, is an in- 
verted view of the top plate and remaining parts, having 
the grooved plate a, a, removed. 

The nogs, studs, or holders for seciuing the work are 
shown at c, c, c; they have pins d, <l, d, fixed in them, the 
lower ends of which run in the convolute groove or passage 
b, b, and by turning this plate round, the nogs or holders 
are simultaneously brought towards the centre as they 
slide in the slots or mortices d, d, d, cut in the top plate 
e, e. In order to prevent any straia of the work thus held 
by the nogs c, c, c, from causing a lateral stress upon any 
one of them ; and at irregular intenals they are furnished 
with broad shoulder plates or pitceaJ',J',/, which being 
confined between the plates a, and e, will entirely prevent 
such strain or lateral pressure from upsetting any particu- 
lar nog, and will assist to distribute the pressure or resist- 
ance equally upon the chuck. To accommodate the pas- 
sage of the nogs or holders c, c, c, these plates f, f, f, 
swivel upon their centre pins and nuts g, g, g, which are 
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allowed to slide in the mortices or slots hyhyh\ also a cut 
in the top plate c, e. The plates a, and e^ are held together 
and separated at pleasure by the centre screw i, and the 
chuck may be fixed upon the spindle in the fast headstock 
of the lathe by the nut k. 

It win be evident that this universal chuck may readily 
be made eccentric, by shifting one of the pins rf, into any 
other part of the convolute groove i, b. This apparatus is 
also exceedingly useful as applicable to slide lathes as an 
universal stay or clam ; it may then be constructed of a 
simpler form, and similar to the one to be described with 
reference to figs. 5, 6, and 7^ where this apparatus is repre- 
sented as applied to a screw stock for bringing up three 
discs simultaneously^ for the piurpose of screwing shafts or 
bolts. When used in this form in slide lathes, it may be 
held in the sUde rest or tool carriage immediately behind 
the cutting tool, and thus form an universal stay or clam 
for all diameters of shafts, &c. ; and at the same time per- 
form the operation of polishing or burnishing the work, 
when it will receive a high finish without any further work 
being necessary. It will also be obvious that this appa- 
ratus will become an universal centre finder for all dia- 
meters of cylinders, wheels, pulleys, &c., when thus used in 
connexion with turning lathes or other machines, and may 
also be advantageously employed as a feeding motion for 
the traverse of all slide rests. 

This apparatus is represented as applicable to bringing 
up the dies simultaneously in stocks for screwing bolts, 
bars^ &c., in fig. 5, which is a plan or horizontal view of 
the screw stock complete; fig. 6, is a section of the same, 
taken at the dotted line a, b ; and fig. 7^ is a plan view of the 
disc or plate o, o, with the convolute curved groove i, A, 
formed in it, as above described. The top plate c, c, has 
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dovetailed slots or mortices ciit in it, in which 1 
d, rf, rf, slide; and by turning this plate by means of the 
handle e, the piue/,/./, fixed in the dies, and running in 
the curved groove i, b, will cause the dies to be brought 
up towards the centre simultaneously, until they embrace 
the bar or bolt to ^bc screwed, the plate o, «, being 
fixed to the vice bench lathe, or any other suitable machine 
drives by power, such as are in common use. 

Another usefid application of the convolute grooved 
plate is represented at fig. 8, which represents a combina- 
tion of apparatus forming a horizontal vice npon an im- 
proved construction ; and the remaining figures are detached 
views of the several pieces composing the same : a, a, 
is the plate or disc of metal, with the convolute curved 
groove d, b, formed upon it. !t must be remarked that the 
plate is drawn as inverted in this figm^, in order to show , 
Jts apphcation ; but it will be obvious that the plain Bur- 
fece of the plate should be uppermost, which will prevent 
the convolute gi'oove from becoming choked with filings or 
dirt; c, e, arc two levers composing the main jaws of the 
vice, having their fulcra at d, d, and pins e, e, e, e, inserted 
in their extremities. The plate /,/; is to be bolted to the 
▼ice bench, and carries the supports or bearings of the 
fidcra rf, d : the holding jaws of the vice are shown at ff, g, 
iind are allowed to tiu-n loosely upon their centre [rins or 
studs A, k, which bear in the main levers c, c, and thas 
Enable the vice to hold work which has either parallel, 
obHque, or any unequal sides. It will now be seen that, as 
the pins e, e, in the levers c, c, work in the convolute 
groove b, b, as the plate is turned round, the jaws ff, ff, 
will be brought togetlier, and thus hold the work to be 
operated upon firmly in the vice, and with almost any 
extent of power. In this arrangement of apparatus, t 
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capacity of the vice inay be easily adjusted by shifting the 
pins dy d, into the other bearings or holes i^ i, with which 
the plate f^f^ is provided. 

It will^ of course^ be obvious that this apparatus may be 
applied^ with similar eifect^ in the construction of various 
kinds of useful cramps. The application of the convolute 
f^rooved plate is also pecuUarly beneficial in effecting the 
advancing motion of the cutting tool or boring spindle of 
all kinds of vertical driUing machines. Fig. 9^ represents 
a front elevation^ and fig. 10^ a side elevation of a small 
hand drilling machine^ vtdth the improved apparatus at- 
tached: a, a, is the plate or disc, having the convolute 
curved groove b, by formed upon it; c^ c, c^ are the upright 
and cross framings of the machine ; d^ d^ the tool socket or 
boring spindle, which is caused to revolve by the hand 
winch and mitre wheels e, e^ and advanced or lowered to 
its work by means of tiu-ning the grooved plate a, a, when 
the convolute curve, acting upon the pins/^/i at the back 
of the sliding bar g^ g^ which is attached to the top of the 
ligring spindle, will thus effect the regular descent of the 
putting tool, 

As t)ie application of this apparatus is here shown to a 
Jhand drilling machine, it will be unnecessary to illustrate 
its adapti^tion to larger machines, which are required to be 
driven by power. The same motion or apparatus is also 
p^irticvd^rly appUcable as a boring head or tool carrier to 
.be u^ed i^ ^ kinds of engines for boring cylinders, &c., 
and as t}ie paeans of effecting the advance and retreat of the 
iriittp^ tool ^d stays; also all kinds of slotting, key- 
gFoovingj pr morticing engines, and as an advancing power 
for all descriptions of presses, or for punching or cutting 
metals^ and for securing work to the tables of planing, 
drilliag^ morticing, ^nd other machines. 

Having now described my improvement in lathes, and 
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its application to some other useful purposes, I consider it 
unoccessary to mention all the various machines and tools 
to which it is peculiarly applicable ; and, in conclusion, I 
vish it to be distinctly understood that I make no claim of 
originality in any of the parts of the apparatus when sepa- 
rate, but I do claim the combination and application of 
them so as to obtain the motions above described, in re- 
ference to lathes, tools, and machinery already alluded to ; 
and also the use of such apparatus in alt situations where a 
similar application may be made, — [Inrolled in the Rolfs 
Chapel Office, June, 1837-] 
SpcuiHcnlion drawn by Messrs. Newton and Betty. 
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To William Nicholson, of Manchester , in the county 
Lancaster, engineer, for an invention of certain improve^ 
merits in the construction and arrangement ofpreparati 
and spinning vtachlnery. — [Sealed l7tb June, 1837-] 

The nature of the invention, communicated to me by a 
foreigner residing abroad, consists, firstly, in an improved 
arrangement of machinery for preparing the leather, and 
placing the same on the rollers used in preparation and 
spinning machinery; and, secondly, in an improved con- 
Etruction or arrangement of machinery for driving the 
spindles of the preparation machine, known by the name 
of the bobbin and fly frame, which construction or arrange- 
ment is equally applicable to other preparation machiaeB 
requiring a similar rotation of the spindles; and the 
manner in which the same is to be performed and carried 
into effect, is set forth and described in the annexed draw- 
ings and the following description, the same letters and 
figures of reference indicating the same parts throughout 
the whole of the drawings: — 
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The first port of my improvements, or that which apper- 
jna to the preparing of leather, and covering or placing 
le same on the rollers, is delineated in variona views and 
ictions in Plate XI, ; and I shall now proceed to describe 
le construction and mode of operating with reference to 
le figures there represented. Fig. 1, represents a front 
ew, and fig. 2, an end view of an improved machine for 
le purpose of grinding or cutting the surface of leather 
jsigned for the purpose of covering rollers, and to reduce 
to an equal and uniform thickness, which is essential to 
le covering of roUei's, so as to present a perfect and cylin- 
ijrical external surface when completed ; at the same time 
^vducing a rough internal surface on the leather, which 
parents its turning on the cloth covering with which the 
letallic roller is first covered. Fig. 3, ia the driving end oi 
le same machine, on an enlarged scale ; fig. 5, is the re- 
rerae end, and fig. 4, a transverse section ; fig. 6, is a per- 
pendicular lateral section through the driving shafts of this 
jkiachine, and fig. 7, is the same, through the delivering 
tellers G, G, which will be hereafter explained ; fig. 8, is a 
dan view of the machine. 

All these figures having the same letters of reference, it 

irill be easy to refer to that in which the part spoken of in 

le following description is best seen. Returning to figs. 

and 2, a, represents a drum placed on the driving shaft 

pf the machine, which receives motion in any convenient 

Bianner ; and b, is a cross strap, conveying motion to a 

^Sulley above on the shaft of the cyhnder c, which is con- 

Ib^cted of steel, fluted jn.a lateral direction, with grooves 

about one-tenth of an inch distance, and afterwarda 

mned with a spiral groove of the same pitch, so' as to form 

le surface of the cylinder into a rasp or cohtinuoua surface 

' diamond joints. 

The way in which this cylindrical rasp is supported will 
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be beat seen at fig. 6, oue end Ijcing secured in the cati 
support, into which it is forced home by means of the 
screw c, and the other supported by the screw itsel£ 
This cylinder I diive nbout one thousand revolutions per 
minute. Immediately above the revolving rasp c, is placed 
the straight edge d, the position of which ig governed and 
regulated by means of the three screws o', d', d', which 
determines the distance or space between it and the sur- 
face of the revolving rasp c, for the form and construction 
of which see figs, 4, and G. Immediately below the revolv- 
ing rasp c, is placed a circiUar brush e, which is devolved 
by means of a strap from the drum a, in an opposite or 
contraiy direction to the underside of the circidar rasp c, 
thereby keeping the ras]> clear of any leather or dirt which 
may accumulate on its surface, as hereafter explained: f, 
represents a pair of friction rollers, and g, a pair of deliver- 
ing rollers, which are weighted and geered together, and 
receive a slow motion by means of bevils through the 
upright shaft g, driven from the driving shiJt by a worm 
and worm-wheel at g 2 ; ii, and u 1, are rests or circular 
rods for grinding the leather in tlic process of preparation. 
Supposing a strap, fillet,'or continuous length of leather, 
of a width siutablc for the covering to top roUers, to he 
passed between the friction rollers f, in the direction indi- 
cated by the line i, i, (see tig. 4,) over the rests h, and 
H 1, and under the straight edge d ; and, lastly, between 
the drawing or delivering roller o, it ivill be uniformly 
drawn forward in the direction indicated by the arrows, at 
the same time that its surface Ls subjected to the rasping 
action of the cylinder c, the amount of which action is 
governed by the position of the rest or straight edge d, at 
the same time that the rasp c, is cleared of dust of leather 
which may accumulate by means of the revolving brush M) 
which is driven below, as seen at figs. 1, and 8. 
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I would here rtmark, that I have found this method of 
maping and equalizing the surface of soft leather suitable 
for the intended puqiose, far superior to any^ nttempta 
at cutting the same, inasmuch as it is not irregulai-ly 
stretehedj and the rough siu-facc left by this process is 
desirable in the subsequent operation of placing it firm on 
the woollen with which the metallic roller is generally first 
covered. 

The leather being prepared by this machine, and in the 
tnode above described, is nest cut into suitable lengths, and 
formed into cylindrical tubes in the ordinary manner, in 
which form it is forced or placed on the rollers by anothet 
machine, which I shall now proceed to describe. Fig, 10, 
Represents a front view, and fig. 1 1, an end view of thfi 
ihachine in a complete form, driven from the drum k. 
Figs. 12, 13, 14, 13, 16, and 1?, are detachcfl parts of the 
tame machine on an enlarged scale, which will be referred 
to as I proceed with the description, always bearing in 
Inind that the same letters indicate the same parts through- 
out: referring to figs. 10, and 11, l, is a loose pulley, 
^ven by a strap from the drum k, below, which either 
'^ns free, or is connected with the horizontal screw M, by 
tneans of a chitch on the boss, as best seen at figs. 1 2, and 
13. The position of the pulley l, being governed by the 
JiresBure of the foot on the treadle n, which tightening the 
1)and or cord seen at fig. 1, and forces the horizontal stop 
tod o, in the direction to connect the pulley L, with the 
■crew M, while the weight P, acting in an opposite dircc- 
fion, disconnects the pulley l, as soon as the pressure on 
the treadle n, is removed. Parallel, and on each side of 
the screw M, are placed the two guide rods Q, Q, which 
eanry a small sliding carriage ii 1, as best seen at figs. 13, 
13, and 16, provided ivith the horizontal rod or forcer «. 
In the centre, and connected with tliis carriage b 1, is 
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placed a pair of plyers or vibrating levers, the lower part 
of which constitute a nut to correspond with tlie screw m, 
when forced together, but which is firee of the screw when 
open, so that when closed or forced together by the levers 
or arms s, s, {see fig. 16,) and held by the catch with whict 
they are provided, the carriage B 1, is carried forward by 
the rotation of the screw m, in the direction indicated by 
the arrow ; but when the catch is removed fiom the arms 
or levers S, s, and the nut allowed to &ee itself from the 
screw M, the sliding carriage b 1, may be run or passed by 
band, in llie opposite dii'ection : t, represents a series of 
straight elastic springs, similar to the spring used as the 
main spring in a natch. These are placed round a common 
centre, and lield firm at one extremity by means of an open 
nut, the construction of which will be best seen at fig. 14, 
and the position in which the same are placed, at figs. 10, 
12, and 13. Fig. 15, la an enlarged end elevation of 
driving end of this machine ; fig. 1 6, a ti-anaverse 8< 
and fig. 17, an end view of the opposite end to 
which it is driven. 

To operate nith this machine, a cylinder or covering of 
leather must he the first passetl over the springs T, the 
elasticity of which permits it to be run on by hand without 
any effort, and the carriage a 1, and forcer b, mn back free 
of the screw m, which is at that time freed from the driving 
pulley L. A roller, properly prepared with woollen or 
other suitable covering, is then placed in the position v 2, 
see fig. 10, and the levers s, s, forced together by band, 
which bring the nut, at their lower extremity, in contact 
with the screw si, with which it is held by the catch 
already described ; the foot of the operator is then placed 
on the treadle y, and the pulley l, connected to the screw 
X, which traverses the forcer n, fonvard, and places the 
roller within the cylindiical leather placed on the 
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Bl soon as it is in the proper position, the operator presses 
■^ leather covering by hand, and the roller, along with 
Ble leather covering, is forced forward by the part r, and 
Sieved from the springs t, in a finished state. The foot 
lis then taken otf the treadle n, and the catch from the 
rjevers s, s, and the carriage r 1, moved by hand to its 
Mbnner position preparatory to renewing the same opcra- 
ttton. The covered roller being thus forced off the springs 
Ik a new cylinder of leather is placed in the same position, 
W The second part of my improvements, which consist in 
ps arrangement for driving the spindles of the bobbin and 
fly frame, and similar preparation machines, is shown at 
fig. 18, which represents an end elevation, and fig. 19, a 
plan of two spindles i', u, placed, as they genei-ally are, in 
two rows in this machine ; and w, is an horizontal shaft 
passing between the spindles the whole length of the ma- 
rine. This shaft w, is provided with a series of driving 
leels X, cut in a peculiar manner, with spiral teeth, as 
resented in the drawing, which geer into smaller pinions 
wheels of the same construction y, placed on the respec- 
tive spindles u. Fig, 20, represents an end elevation, and 
fig. 21, a plan of another modification of this driving appa- 
ratus, in which the double face wheel z, which I name a 
radial screw wheel, is substituted for two of the wheels s, 
in the former figures. The construction of the wheel z, 
will be clearly seen by reference to the drawings, driving 
a spindle from each surface, and the effect is very similar 
to that produced at figs, IS, and 19, except that the differ- 
ence between the driver and driven wheels is increased. 
This improved mode of driving possesses all the advantages 
of bevil or skew gear usually used for the purpose, at the 
same time that a single shaft w, drives both rows of spin- 
dles, instead of requiring a separate shaft to each row of- 
ElfaindleB, as in the ordinary arrangement, 
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Having now described my certain improvements In the 
construction and arrangement of preparation and spinning 
machinery, together with some of the advantages derived 
from the application of these improvements, 1 declare that 
I do not claim any common, separate, or wcU-kaown part 
of the machinery described ; but I do claim, as regards the 
first part of my invention, the general arrangement of both 
machines, together with the application of the quick re- 
volving circular rasp c, in the first machine, and the appli- 
cation of the spring-head, formed by the T, springs in the 
second machine ; and, as regards the second part of my 
invention, I am fiilly aware that similar wheels to those 
represented, have already been constinicted and used for 
various purposes. And I make no claim to the construc- 
tion of such wheels separately ; but I do claim the appli- 
cation and arrangement of such wheels as set forth and 
described, 'and as applied to the bobbin and fly frame or 
similar preparation machines. And such improvements 
being communicated to me by a foreigner residing abroad, 
and being, to the beat of my knowledge and belief, new, 
and never before used in that port of her Majes^s 
dominions called England and Wales, aud the town of 
Berwick-upon-Tweed, I deliver this as a true and faithful 
specification of the same. — {InroUed in the Inrolment 
Office, December, 1837-] 



To Edward Cooper, of Staverton, in the county of WtHi, 

clothier, for his invention of an improvement in the 
making or manufacturing of soap. — [Sealed 21st April, 
1838.] 

These improvements in the manufacturing of si 
sist in the employment of an oleaginous substance exi 
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ftma the seeds of the sesamum plant, a native at Eaet 
India, which is imported into this country in large quan- 
tities, in the form of oil, and also in the seeds, which, by 
compression, yield the oil in very considerable abundance. 
This oil I use in the same way as olive oil or other oleagi- 
jlouB or fatty matters, by mixing it with alkaline materials 
jk the way that soap is usually made, 
r The quantity of alkaline materiala to be employed with 
Jtoy given quantity of the oil, must depend upon the 
strength and goodness of the oil, of which practical experi- 
ence in the art of soap making alone can determine. The 
w>ftp so produced is much superior in its working proper- 
ties to other soaps, and can be made at a consideraMy 
reduced cost. 

The subject, therefore, of my invention, and that of 
Jriiich I claim the exclusive use under the above in part 
Incited Letters Patent, is the employment of the oil ob- 
tained from the sesamum plant for the making or manu- 
fiicturing of soap. — [Inrolled in the Rolls Chapel Office, 

'tober, 1838.] 
BpeeiBfflition drawn by Meaara. Newton nud Berry. 



I'^fh Henry Goscoen, of Crosby-square, 

street, in the city of London, merchant, for an invention 
of improvements in preparing fax and hemp for spinning, 

■r heing a communication from a foreigner residing abroad. 
[Sealed 19th July, 183?.] 

Vhis invention ia described in the specification somewhat 
I ia the following manner : — Small bundles of flax that have 
I been well combed upon the hackle, which will be hereafter 
I ikecribed, are taken and tied round in three or four places, 
I Jbd (JieD {daced in a boiler filled with water ; the flax must 
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be boiled for an hour, and afterwards rinaed il 
and then hung up to dry in the open air. After the flax U 
well dried, it niuat be boiled a second time for about an 
hour, and rinsed in cold water, and dried as before ; after 
which it should be submitted to friction, either by passing 
it between two revolving rollers, made of wood or other 
suitable material, or ft'iction may be produced by rubbing 
the flax between the hands. 

It is then submitted to the action of a ley, called by the 
Patentee, No. 1, and hereafter described. This ley is pre- 
pared in a boiler, and when it arrives at the boiling point, 
the flax is placed in it and boiled for two or three hours. 
It is from thence removed to a vessel contEuning hot water, 
and allowed to remain there for about an hour, after which 
it is rinsed in cold water; it is.then dried in the open air, 
and rubbed or rolled as above described. The flax is then 
submitted to the action of the ley No. 2, in which it is 
boiled for two hours or more, from whence it is removed to 
a vessel of hot water, in which it remains until the water 
has become cold ; it is then well rinsed in running water, 
and afterwards dried, and rubbed or rolled as before ; and 
if, after this treatment, the flax shoidd not be found to be 
of the requisite white colour and fineness, it should be 
boiled once more for two or three hours, as the case may be, 
in the ley No. 2, and afterwards rinsed and dried, as before 
mentioned. 

Afl:er this is done the bundles of flax must be untied, 
and all the stalks straightened and glazed with a roller 
made of wood or other suitable material: this roller must 
not, however, be too large. The flax must now be combed 
as softly as possible upon a hackle prepared for that pur- 
pose, the two ends being first firmly tied together. 

The manner of prepaiing the leys Nos. 1, and 2, is de- 
Bcribed in the epecification aa £o]lo^vs : —To prepare ley No. 1 , 
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ifn tweaty-sevea tenths of gallons of cold water add two 
|Mnmds of ashes, (wood ashes, we suppose, though not so 
^Aat«d in the specification,) and about a quarter of a pound 
KMF white soap ; tliis mixture is then boiled up several times, 
pfter which the flax is put into it. To make the ley No. 2, 
jffrliich is prepared without ashes, one pound of soap must 
be so entirely dissolved in twenty-seven tenths of gallons 
nf cold water, that not a single particle of the soap shdWd 
an unmelted. The boilers used in these processes may 
|)e made either of copper or cast iron ; their size will, of 
fourse, depend upon the extent of the establishment ; and 
I should be observed that the flax must not be pressed 
iown in the boilers too much, so that there may be room 
gaough to stir the bundles about during the boiling process. 
1 The hackle, for combing the flax when in its raw state, 
Aould be about ten inches long and four inches wide, 
md the teeth must be round, and made of pieces of steel 
Bxed in a strong board, and placed about one inch apart 
from one another. The teeth should be strong enough to 
prevent them from being easily broken, and they may be 
l^out five or six inches long, and stout in proportion. 
He hackle to be employed for combing the bleached flax 
need only be about four inches long and two inches wide, 
^d the teeth, in this instance, are made of steel, and may 
e about one inch and a half long, and of such a thickness 
that when fifteen of them are placed together, the circum- 
^ence of their lower end should not exceed one inch ; the 
teeth, in this machine, must be about a quarter of an inch 
■part. The Patentee now proceeds to describe the treat- 
jnent to which hemp is subjected preparatory to spinning. 
EThe hemp is first carefully separated from the tow and other 
extraneous matters, and formed into bundles, which are 
tied round the centre and at both ends, care being taken 
that they are not too large, or that they are not tied too 
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tight. The bundles of hemp, bo prepai-ed, are then p 
into a wooden tub, and boiling water is poured o\er thean, 
and the hemp is allowed to remain thus immersed until the 
water has become cold. The hemp is from thence trans- 
feiTed to a boiler tilled with water, in which it must be 
boiled for lliree or four hours ; it Is afterwards rinsed in 
cold water and dried In the open air, and then again boiled; 
bnt it is not necessary to pour hot water over it previous 
to the second boihng. 

This boiling, riuajng, and drying process must be re- 
peated four or five times ; and it should be observed, that, 
ailer the last time of boiling, the hemp ought to be well 
linsed, and dried wiih great care; and when sufficient^ 
dry, the bundles are to be untied and the hemp combed 
upon the ordinary hemp hackle ; it is then to be airanged 
in bundles of a moderate size, and tied round in four or five 
different places, and in this state boiled for live or six hours 
in the ley No, 1, in the same manner as the flax. This 
process is repeated from four to six times, according as it 
may be considered desirable, the hemp having been pre- 
viously well rinsed in cold ^^ter and dried every time 
before it is submitted to the ley ; and after it has acquired 
the requisite whiteness it must be boiled once in the ley No. 
2, for four or five hours, after which it is to be taken out of 
the boiler and put into a wooden vat or tub, and have boil- 
ing water poured over it, 

It is then allowed to remain in the vat for two or three 
hours, and then thoroughly rinsed in cleai- cold water, and 
carefully dried; and atler this is done, the bundles arc to be 
untied, and the fibres straightened and glazed by being 
passed between wooden rollers, as is the case with the flas. 
The hemp is then cut into two or three parts, according to 
its length, and combed softly on the same description of 
hackle as that above described for combing the bleached 
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fiHx^ "flnth this difference only^ that the hackle for the pre** 
pared hemp should have triangular teeth in place of the 
nrand toes used in the hackle employed for combing the 
UeiM^hed flax. 

The Patentee sajs^ in conclusion^ that he claims as his 
invention^ the mode or process of preparing flax and hemp^ 
as above described. — \Inr oiled in the Inrolment Office^ 
January^ 1838.] 



To Miles Berry^ of the Office for Patent s^ 66, Chancery-- 
lane, in the county of Middlesex, patent agent, civil cn- 
ffineer and mechanical draftsman, for a new or improved 
method of applymg certain textile and exotic plants as 
substitutes, in various cases, for flax, hemp, cotton, and 
silk, being a communication from a certain foreigner re- 
siding abroad. — [Sealed 14th May, 1838.] 

The textile and exotic plants from which are to be ex- 
tracted the fibres to be employed as substitutes for flax, 
hemp^ cotton, and silk, are the following : — Firstly, the 
musa, or the plaintain or banana plant of every kind or 
Variety ; secondly, the cannacorus plants of every sort or 
kind;. thirdly, the ficus or fig-trees; fourthly, the agave 
Qr aloes of every sort ; fifthly, the karatoo plants ; sixthly, 
the ananas or pine-apple plant ; seventhly, the cocos or 
cocoa tree plants; eighthly, the palmse or palm tree; 
ninthly, the macau tree or plant; tenthly, the phomium 
tenax, or New Zealand flax ; and, eleventh, the saccharum 
offioinarum, or sugar canes ; and in general all the textile 
plants which grow between the tropics, and where the fol- 
lowing processes of preparation are to be performed, so 
aa to render them fit and proper for exportation to this 
Qoimtry, and prepared ready for use, thereby pbviatmg 
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the necessity of transporting or bringing them over ii 
rough or natural state, with all the iiseless, unnecessary, 
or extraneous matters which are not wanted with the 
fibres, as hitherto has been the case, and which extraneous 
matters are much easier and better extracted or separated 
from the fibres when in the green state, or when fresh 
gathered in the coimtry where they grow, than when dried 
and exported in the ordinary manner. 

The fibres of the above textile or exotic plants ai'c to be 
extracted either by steeping them in water, and malving 
them ferment, or by passing or crushing them betweeu 
fluted cyhnders or rollers, by pounding, falling, pressing, 
or grinding them, which operations disengage the fibres 
from the gluten, resinous, or other vegetable matters which 
bind the fibres together. 

"When the fibres are thus extracted, they are to be 
bleached, by boiling them in water, or alkahne, chloride, 
or other chemical bleaching solutions, heated by a naked 
fire, or by a steam bath, and then washed in clean water. 

These substances being thus washed and bleached, are 
to be well-dried, and packed up in bags or barrels for ex- 
portation from the places where they grow. 

The fibres thus prepared are to be combed, heckled, and 
dresaed in the way usually employed for hemp and flax^ 
and are to be used either separately ; that ia to say, each 
sort by itself, or mixed together, to make ropes and cableE, 
which are to be manufactured by the ordinary processes, 
and are to be coated with tar, or are to be employed with- 
out any coating, according to the use they are intended for. 
Such ropes may be used as substitutes for hemp ropes in 
the erection of buildings, in mines, in agriculture, in ma- 
chinery, and other like purposes. 

The fibres which are most brilliant in appearance, or 
those that are the softest and moat glossy, are to be used 
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laking plain or raised tissues, which may be dyed in 
every colour, and also for makiug ornamental ropes for 
looping up curtiuns, bell-pulls, cords, tassels, and trim- 
mings ; shooting bags, girths, and a great number of fancy 
articles imitating silk or cotton. 

The refuse, or coarsest fibres, may be employed either 
for making coarse ropes, cables, strings, and the like, or 
may be reduced into pulp for making paper, and are 
4bereby a further substitute for flax, hemp, and cotton. 
■Bf the fibres of the above plants were to be extracted 
Hndy for making paper, the said plants might be cut up 
into pieces by the machinery generally used for chopping 
carrots, turnips, beetroot, &c. ; or they might be treated 
whole, in the manner above stated. — {^Inrolled in the Rolls 

lapel Office, November, 183S.] 

ecificalion drnwc by Messis. Nexrton and Beny. 



I John PeAHss, of TavUlock, in the county of Devon, 
■ ironmonger, ybr his invention of an improvement or im- 
Tvemenls in the construction of wheels. — [Sealed 19th 
>uly, 183?.] 

This invention is a method of applying wooden spokes 
to wheels, in such a manner that they may support the 
downward pressure of the load when below the axletree ; 
1 vrhen the weight is above the axletree^ they sustain 
t carriage by the property of suspension. The way in 
ich they are caused so to act, is by permanently fixing 
i spokes to the felloes, and also to the naves of the wheel. 
I addition to the spokes, the Patentee applies certain 
^nal stays, by means of which he is enabled to make 
Ight wheels of a more durable kind and of greater 
1 than has heretofore been accomplished. 
l4Fig. 5, Plate X., represents a side view of a wheel, and 
vol.. xiiu 2 u 
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fig. G, a transverse section, constructed according to the 
present improvements: a, a, are the regular spokes, to 
which are adapted diagonal stays b, b, for taking off part of 
the strain : the ends of the spokes that are fixed in the 
felloes c, c, are constructed in such a manner by dovetal- 
ing, that they may sustain the load ivithout its being pos- 
eible to draw them towards the nave by the load. Thf 
spokes are fixed to the felloe by pina or dowels of iron, in 
addition to the ring of tire. 

The Patentee concludes his specification by saying, Hut 
he lays no claim to the parts separately; but what M 
claims as hia invention, is the mode herein described, of 
constructing and applying wooden spokes with diagooal 
staysj to the felloes of wheels, in such a moaner as to ad 
on the double principle of sustaining the weight of th( 
load from above, by suspension, and from below the nave 
by propping, and for the mode of applying the diagonal 
stays to take the strain of the load on the wheel. — \Inrolkd 
i» the Inrolment Office, January, 1838.] 
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REPORT OF TRANaACTIONS OF THE INSTITUTIOS 
OF CIVIL ENGINEERS. 

(ConliuuGil trmn p. 175.) 

May 1, 18.18. 

JoEiitJA Field, V. P., in Hie chair. 

On Hoddart's Hope Manufactare. By George Drpdale 

Dempsey. 
The above communicatioti on tijo improvements in rope idiuid* 
facture, iutrodnced by the Ittte Captain Huddart, contains a gene- 
ral account of tlie successive iuiprovements iutroduced, and a dc 
Bcription of the machinery invented by that celebrated ii)aD,BD4 
erected at Limelouse. 
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It ia aoeomiNaiied by ten sbeets of drawings of the tnachiiierj. 

The preceding eomraanieation having been laid befbre the 
iieeting^ a diacussion took place on the relative strength of the 
cables of Haddart's and the ordinary manufacture. The btreitgth 
6f two-inch rope bf Hnddart's, when compared with that of the 
ordinary manufacture, is as 8 to 5^. The increase of strength 
was greater for large ropes than for small. The best test of the 
wear of ropes are those of mines. A five-inch Huddart's rope 
has been found to last twice as long as a six-inch rope ; the 
weight of the former is much less, consequently there is a great 
saying in power as well as in durability. It was stated that 
tiiere Was danger of the tar being of such a temperature as to* 
char the yams ; tar of the temperature of boiling water was the 
De8t» ■ 

May 8, 1838. 
The President in the chair. 

On Huddart's Rope Machinery. By £• Birch. 

In this communication the author has described the general 
node of manufacture* prior to the improvements introduced by 
Captain Huddart, and the establishment of the works at Lime* 
bouse. 

It is accompanied by fifteen sheets of drawings of the ma* 
chiiiery. 

Oil the relative Heating Powers of Coke and Coal in Melting 
Glass. By Apsley Pellatt, Assoc. Inst. C. E. 

The object of this paper is to confirm some statements of Mr. 
Parkes, as to the calorific power of coke and coal from experi- 
ence of the author's in melting glass. The great loss of heat 
arising from the flame and unconsumed gaseous portions of the 
fuel being driven up the flues^ when the furnaces are heated by 
coal, and the fact that coke succeeds better than coal in anneal- 
ing glassy determined the author to persevere for a month in 
heating the furnaces with coke, and to compare the result with 
tliose obtained when the best coal was employed. 

The construction of the furnace and the arrangement of the 
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, somewhat i 
n oven ; the anuAt 
I at the top, bat being drawn to finei 
l»t«ixt the pota, which wc set imad im a circle. For the pur- 
pOM of obt^Biag ■a£cieBl hc«t aboat tlie points and sides o( 
the pots, there are amalt boles, called ' bve-holes,'' thTOUgh 
wluch tbe flames should pUj- ootward in a length of 5 or S 
ioctm. The healthful action of the famace is indicated by the 
le»gth of the flaae issging from the hjre-holea and tops of tbe 
fluei. Great caie is reqaisile in regulating tbe supply of air, 
too moch air endangenDg the pots, too little checking tbe heat 
of the futOBCe. Tbe bars were obliged to be placed at 2 inches 
apart instead of If; the greater coocentrated heal of tbe coke 
not only repairing more air, bat having a tendency to melt tbe 
bars: lamps of fire-brick also were thrown in to supply the 
deScieacy of clinkers. To make, boitever, the flues and bye- 
holeidrair well, it was necessarj- to use ^th of screened coals 
with (ths of good coke, by measure. The foUuwing is the re- 
Bolt:— For nine months the consumption of coah for a 7 pot 
fnrnace was 18 tons per week. For four months, on the new 
ayilem, the consumption was ib^ tons of coke and 5 tons of 
screened coals per week. Dedacting then theseS tons, it appears 
that lOJ tons of coke are of the same value as 13 tons of coal, 
or there is a saving of near 20 per cent, in tbe weight of fuel, 
and a superiority of 23 per cent, in the healing power of coke 
above Hiat of coal, ConBiderable advantage is also derived from 
the saving of the pots and in other incidents peculiar to tbe 
mannfacture of glass. 

Mr. Parkes observed that tbe preceding statements bad more 
than confirmed hia results. From tbe statements of Mr.Pambour, 
on whose data his calculations bad been founded, it appeared 
that gas coke was inferior lo Worslcy coke by 12^ per cent. ; in 
his reasonings be had allowed 20 per cent, as the difference 
betwixt good coke and coal ; but according to tbe results given 
by Mr. Pellatt, that allowance ought to be 32J^ per cent. He 
WM of opinion that the advantage to be ascribed U 
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ns part cliemical and part mecIianicEiI. The coal would fill up 
the ialcrsticeB of the coke, and prerent the air from eBCaping 

Mr. I'elUtt remarked, that the safety of the pots was a Tery 
important consideration, 13y the terms hard and soft coke, he 
understood foaodry and gas coke ; the former gave a mach more 
ioteoae heat, and lasted longer. Tlje coke he had used was gas 
coke, and about 14 cwt. to the chaldron. Mr. Fox stated that 
the coke in use on the Loudon and Birmioghau] Railway ii about 
■ the same weight. It was stated that coal which lobt J^th in 
tofae weight gained ^th by coking. 



May 15, 1838. 
JosRU* Field, V. P., in the chair. 
. Brnoel stated that they were at present more iaconTeoi- 
_ cnced by fire than by water. Some of the gases which issoe forth 
, ignite verj' rapidly ; and the reports from Guy's Hospital stated 
^ BOioe of the men to be ao injured by breathing these gases, that 
; small hopes were entertained of their recovery. The explosions 
e frequent, and put out the candles of the workmen ; bat the 
largeness of the space prevents their being dangerous. The 
'e them is about eighteen feet. He 
s gases issue from the mud of the 
truer at the top. They hail used 
it success ; there appeared 
no remedy for the inconvenience. The breathing the gas pro- 
daces aickness. 



thickness of made ground a 
conceives that these deleter 
river ; they proceed from a co 
chloride of lime, but without a 



A communication was read from Mr. Timperley, of Hull, on 
the esplosion of the builer of the Uuion steam-packet at that 
place last summer. This was altrihnted to the water in the 
boiler having become so far reduced as to lay bare the tops of the 
floes, which would probably be healed to a very high temperature. 
Water coming in contact with them in this state, on a slight 
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lateral motion of the vesiel, steam of snSicIent intensity to pro- 
duce the effects deecrilxsl miglit be prodnced. 

Mr. MacoaiU slated, iliat iLe boilerplates bad, in tbe kbave 
instance. beeD rent across like a sheet of paper. There ifbs not 
a iiag;le rivet broken. 

A long discussion took place on the causes to which tlieae ex- 
trnordinary effects could be referred : the violence of the explo- 
sion on bursting, appealing greater than could be referred simply 
to the pressure of the steam. If the water were supposed to be 
decomposed by contact with the hot plates, some of the oxygen 
would be absorbed by the metal, and the proportion recfuisite for 
an explosive misture dcstroved. But there were great liilEcnU 
ties in coiiceivitig the decomposition of water by the plates of a 
boiler. The cummission of the Franklin Institute concluded this 
to be impossible. 

It appeared then that there were grounds for doubting the fact 
of the presence of oxygen, such as would cause un explosion. 
And it seemed almost unnecessary to resort to any such expla- 
nation, as the sudden generation of steam of high elasticity 
would produtc & pressure sofficient to blow out or rend ihe boiler 
in the weakest part, before the pressure could be transit 
through the steam to the safety valve. The transmission of 
sure through an elastic fluid, reipiires time, but the action oi 
solid is instantaneous. 



Steam Expansion Table, By George Edwards, M. Inst. C, 
A paper by Mr. Edwards was read, descriptive of the prin- 
ciple and method employed in dividing his steam expansion table, 
an account of which had been laid before the Institution last 

session. 
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May 22, 183S. 
The PiiEstDENT in the chair. 
The minutes of conversation on the cxp' 
boilers having been read, considerable doubts w 
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tha probability of tbe formation nf au eitplosioii nnHer the cir* 
QiDEtances iu (be interior of tbe boiler. It was sn^geated, w'1ie> 
a large portion of hoi surfnce might not become suddenly 
^poscd by the cradnog off of tbe incrustation oo the sidei of tbe 
boiler. The metal expands more rapidly than the iacroitation ; 
K of the latter may crack off, and expose r lai^ extent of 
'J^t sorfHce to the steam and water: a sudden ii 
tiutii: force of tbe steam would necessarily ensue, 
lation is itself a bad conductor of lieat. 

Mr. Field, in reply to a t{uesIioa respecting tbe rapid decay of 
Ike bottoms of copper boilers, stated, ibat copper i» very rapidly 
^jured by repeated hcatiugs, and will not loug bear high degreei 
ftf temperature. 

Mr. Cubitt stated thai he had not Icnown of «By case of ezpio* 
■iou of a boiler containing plenty of water. With respect to b 
lecent accident in America, which had taken place soon after the 
il^at had started, be thought that a boiler was more likely to be 
short of nater at starting than at .iny other time ; fur the steam 
■ill probably have been blowing off for some time, and the men 
neglected lo supply tbe boiler; whereas, after the vessel has 
flarted, the pumps worked by the engine supply the boiler. He 
■honld think that a boiler is more likely to be short of water 
l>efare or just after starting, than at anv other time. 

, Field stated that the vessel ha<l stopped, and the explos 
took place while taking up a passeogei' : the safety valve had 
been held down. In all these cases of explosion the diOiculty 
which he experienced was, how to accouut for the pressure 
being suddenly increased by the amount which must be supposed* 
It did not appear to him sufficient to suppose that water flowed 
over hot flues. If the whole of the top of the fire-place were red 
not] this conid not produce the effect. The steam boilers in 
America are geuerally of a form ill-adapted to resist pressure. 

Mr. Buddie stated, the only clearly asceitained fact seemed to 
le, that these explosions took place when the boilers are dry. 
He had a case of twin boilers, standing side by side ; tlie dry one 
exploded; no cause could possibly be assigned, but that it was 
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dry. The stemn communicBtion betwixt tlie boilers was free, 
hf a pipe eight inches ttinineler. it whs Dot a collapse; and 
tlie boiler was torn into a thonsand pieces. Ttiere are two dis- 
tinct caiea ; the one a rent or bursting, tlje other an explosion, in 
which the parts are thrown to a considenible distance. 

Mr. Cubitt called attention to the reioaikuble case mentioned 
by Mr. Buddie, of two boilers connected together by a steam 
pipe of eight inches diameter, the coinmuitication free betwixt 
them, but one short of water ; the other having its proper quan- 
tity of water. The dry boiler blew np with a great explosion, 
the other remaining uninjured. Tiie steam was blowing off at 
the time. With tesi>ect to the natare of the report, Mr. Buddie 
stated that he had not himself heard it, but it was represented as 
sudden and short : any representation of this nature cannot be 
depended on, as two persons situated in diSerent positions will 
give very different accounts. This had occurred to his knowledge 
on the explosion of a coal iiiii^e. He vras close by, and tlironn 
down ; the report was smart like that of a aiit>poander; at two 
miles off it was like a peal of thunder, shaking the houses and 
throwing down the furniture. One pecuti:ir feature in the expto- 
lioD of the steam boilers is, the rending and crumpling up of tt 
boiler plates. The plates are rent and twisted ai 



Hijft Of iaattntst 

Cranled in Scotland between 22d November and 22d December, 
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To Robert Beart, of Huntingdon, miller, for improvements ij 
paratus for filtering liquids. — 2?th November. 

— Auguste Victor Joseph Baron De Asda, of Millman-street, 
Bedford-row, in consequence of a communication made to him 
by a foreigner residing abroad, for iraprovemeuts in producing 
orafTording light, which he intends to denominate a solar light. 
— 29th November. 

— John Barnett Humphreys, civil engineer, for improvemei 
marine and olhei steam engines, — 29th N'ovem 
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To Richard Liaiiiby of David-row, Soathvrark, for improvementa 
in apparatas for supplying atmospheric air in the production 
of light and heat. — 29th November. 

•— James Timmens Chance, of Birmingham, glass manafactarer, 
for improvements in the manufacture of glass. — 29th Nov. • 

-f Fanl Ghappe, of Manchester, spinner and manufacturer, for 
certain improvements in the means of consuming smoke, and 
thereby economising fuel and heat in steam engine or other 
furnaces or fire-places, which improvements are also. applicable 
in preventing the explosion of boilers. — 30th November. 

— * Samuel Seaward, of the Canal iron-works. Poplar, engineer, 
for certain improvements in marine steam engines. — 30th 
November. 

— Henry Davies, of Stoke Prior, engineer, for certain improved 
apparatus or machinery for attaing mechanical power; also, for 
raising or impelling fluids, and for ascertaining the measure of 
fluids.^- 1st December. 

— Joseph Bolton Doe, of Hope-street, Whitechapel, iron-foun- 
ders, for improvements in apparatus in the manufacture of soap. 
— lat December. 

— Fanquet Delarue, jun., late of Duville, near Rouen, France, 
now at the London Coffee-honse, London, for certain improve- 
ments in printing and fixing fast, red, black, and other colours 
upon cotton, silk, woollen and other fabrics, without the 
usual process of dyeing. — 11th December. 

— Theodore Cotette, of the Haymarket, London, civil engineer, 
for improvements in extracting the salt from sea or salt water, 
and rendering it pure or drinkable, and in purifying other 
water. — 14th December. 

— Henry Adcock, of Mount-place, Liverpool, civil engineer, for 
certain improvements in the raising water from mines and 
other deep places. — 14th December. 

— William Thorp and Thomas Meakin, of Manchester, silk ma- 
nufacturer, for certain improvements in looms for weaving ; 
and also a new description of fabric to be produced or woven 
therein. — 14th December. 
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New Patent) Sealed, 

To Wiiliam Cioris, al Radford, machine maker, for tin pro vera en l9 
in tlie manufiicturi; of ]ace. — 14th December. 

— Joseph Green, of Ranelagh -grove, Clieleea, for an improre- 
ment \n ovens. — 21at Decembei'. 

— Thoniaa Nicholas Raper, of Greek-atrcet. Solio, for improve- 
ments in rendering fabrics and leather waterproof. — 21at Dec. 

— John Howorth, of Alilermanbury. London, manufacturer, 
pftrtly in conaeqaence of r communication from a certiun 
foreigner residing abroad, and partly by invention of hia own, 
for certain improvements in machinery for spinning, roving, 
doubling, and twiating cotton and other hbroiu materiBli.— 
21«t December. 



SEALED IN ENGLAND. 

1838. 
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To John Small, of Old JewTy, merchant, for improve- 
menta in the manufacture of thread or yam and paper, by 
the application of certain fibrous materials not hitherto ao 
employed. — Sealed 1st December — 6 months for inrolment. 

To Peter Taylor, of Birching Bower, in the county of 
Lancaster, rope-maker and slate-merchant, for improve- 
ments in machinery for propelling vessels, carriages and 
machinery, parts of which improvements are applicable to 
raising of water. — Sealed Ist December— 6 months for 
inrolment. 

To Ambrose Bowden Johns, of Plymouth, artist, for 
his invention of improvements in colouring or painting 
walls and other surfaces. — Sealed lat December — 6 months 
for inrolment. 

To James Hartley, of Bishop Weormnuth, glass toanu- 
facturer, for his invention of improvements in the manufac* 



AVw Pm:enf Sealed. S4S 

■.—Sealed 1st December — 6 montiu ibr inrol- 



^^ Tb nModore Cotette, rf tbe Haynwrket, dvil engmeer, 
lor imprcn'ements in extractiBg tbe salt from sea or salt 
water, md rcDdering H pure or drinkable, and iu puri^ittg 
oiba wster. — Se^ed 1st Dec. — 6 months for inrolment. 

To John Player, the ynuDger, of Loiiglior, near Sivaiisea, 
Glamorgan, for improTements in furnaces and fire-places, 
for oonsimiing anthracite and other fuel, for generating 
Bteam, evaporation, smelting and heating iron and other 
loetals. — Sealed 1st December — 6 months for inrobneot. 

To \A'iUiam Pontifex, of Sboe-lane, iu the city of London, 
coppersmith, for improvements in apparatus and materials 
mployed in tiltering and claritVing waters and otbsr 
liquids. — Sealed let December — 6 months for inrobncnt. 

To John M'Curdy, of Tonbridge-place, New-road, Esq., 
for an improved method or methods of generating steam, 
and applying the same to the evaporation aud boiling of 
:fluid8, which method or methods is or are applicable to 
m engines and other purposes where steam is or may 
be applied. — Sealedlst December— 6 months for imolment. 
To Stanislaus Darthez, of Austin-friars, in the city of 
London, merchant, for certain improvements in the con- 
- atruction and arrangement of axles, axletrees, and the 
naves of wheels for carriages. — Sealed 1st December^ 
|6 months for inrolment. 

To John Shaw, of Glossop, brass-worker, for his inven* 
tion of certain improvements in the arrangement and cOn- 
r fitruction of wind musical instruments. — Sealed Ist-Decem- 
ber — 6 months for inrolment. 

To Luke Hebert, of Camden-town, civil engineer, for 
m improved mode or modes of fastening trousers end 
other parts of dress or apparel, being a communication,— 
Sealed 1st December — 6 months for inrolment. , 
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To Dtmiel Chaudler Hewitt, of Stmre-streetj 
square, professor of music, for certain improvements in 
musical instmmentB. —Sealed 6th December — 6 months 
for inrolment. 

To John Chisholm and Marin Hyppolite Bellemois, of 
Pomeroy-street, Old Kent-road, manufacturing chemists, 
for improvements in treating massicott, litharge, and other 
compounds of lead, for the purpose of obtaining therefrom 
silver and certain other products.— Sealed 6th Decetnbe i^^ 
6 months for inrolment. 

To Godefroy Cavaignae, of Tavistock-row, Cm 
garden, gentleman, for improvements in apparatus i 
transporting materials for various purposes from one place 
to another, particularly apphcable to road-cutting and 
embankments. — Sealed 6th December — 6 months for inrol- 
ment. 

To Thomas Snectapple, of Cottcahall-mill, Godalming, 
paper-maker, for an improvement or improvements in the 
machinery ibr making paper.— Sealed 6th December — 
6 months for inrolment. 

To Frederick Neville, of Pancras-lane, in the city of 
London, gentleman, for an imjjroved method or process of 
manufacturing coke, whereby the sal-ammoniac, bitumen, 
gases, and other residual products of coal are at the same 
time separately collected, and the heat employed in th& 
process is applied to various other useful purposc| 
Sealed fith December— 6 months for inrolment. 

"to Miles Berry, of the Office for Patents, Chancery-la: 
patent agent, for improvements in the means of and appa- 
ratus for manufacturing gaseous liquids, and for filling 
bottles and other vessels used for holding the same and 
retaining the contents therein, and emptying the same when 
required, being a communication. — Sealed fith December— 
6 months for inrolment. 
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To James Carson^ of Liverpool, M.D., for a new mode 
of slaughtering animals intended for human food, — Sealed 
12th December— 6 months for inrolment. 

To Thomas Robinson Williams, of Cheapside, civil 
engineer, for certain improvements in machinery for spin** 
ning, twisting or curling, and weaving horse-hair and other 
hairs, as well as various fibrous substances, — Sealed 12th 
December— 2 months for inrolment. 

To Henry Count de Crony, of the Picardy, in the king- 
dom of France, now residing at 14, Cambridge-street, 
Edgeware-road, for certain improvements in filtration, 
being a communication. — Sealed 12thDecember — 2 months 
for inrolment. 

To John Alexander Elzear Degrand, of the Boulevart du 
Temple, Paris, now residing in PauPs-chain, in the city of 
London, civil engineer, for improvements in the produc- 
tion of motive power, and in machinery for applying the 
same to useful purposes. — Sealed 12th December — 
6 months for inrolment. 

To James Gardner, of Banbury, ironmonger, for im- 
provements in cutting Swedish turnips, mangel-wurzel, 
and other roots used for food for sheep, horned cattle, and 
other animals, — Sealed 12th December— 6 months for 
inrolment. 

To Hiomias Vaux, of Woodford, land-surveyor, for im- 
provements in tilling and fertilizing land. — Sealed 15th 
December — 6 months for inrolment. 

To Crofton William Moat, of Putney, for an improved 
mode of applying horse power to carriages on ordinary 
roads. — Sealed I7th December — 6 months for inrolment. 

To Barclay Farquharson Watson, of Lincoln's-inn-fields, 
solicitor, for improvements in crushing or preparing New 
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Zealand flax (phomtium teuax). — Settled 17th Dccemn 
6 months for inrnlment. 

To Edwin Edw ard Cassell, of Mill-wall, Poplar, i 
provements in lamps. — Sealed l7th December — 6 mooU 
for inrolmeiit. 

To Job Cutler, of Lady Pool-lane, Bii-mingham, gentle- 
man, for improvements in combinations of metals applica- 
ble to the making of tubes or pipes, and to other purposes, 
and in the method of making tubes or pipes therefrom, 
\j*hich improved method is applicable to the maldag of 
tubea or pipes from certain other metals and combina- 
tions of metals, — Sealed l/th December — 6 months for 
inrolment. 

To James Lees, of Salem, near Oldham, in the county 
of Lancaster, cotton -spinner, for an improvement in the 
machinery for spinning, twisting, and doubling cotton, 
silk, wool, hemp, flax, and other fibrous materials. — Sealed 
17th December — 6 months for inrolment. 

To John Hawkshaw, of Manchester, civil engineer, for 
his invention of certain improvements in mechanism or 
apparatus applicable to railways, and also to carriages to 
be used thereon. — Sealed 17th December — 6 months for 
inrolment. 

To Benjamin Goodfellow, of Hyde, in the county of 
Chester, mechanic, for certain improvements in machinery 
or apparatus for planeing or cutting metals. — Sealed 18th 
December— 6 months for inrolment. 

To John Roberts, of Manchester, machine-maker, for 
certain improvements in machinery or apparatus for plane- 
ing or cutting metals, — Sealed 18th December— 6 months 
for inrolment. 

To John Radcliffe, of Stockport, machine agent, for the 
application of an improved covering for the rollers used in 
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the several processes of preparing, drawing, sliibbiag, r 
ing, spinning, twisting and doubling of wool, cotton wooU 
flax, ailk, mohair, or any other fibrous material or 3ubstanc6» 
or so many of such rollers as require, or are deemed to r 
quire covering for such several processes, or any of them.- 
Seoled 19th December —6 months for inrolment. 

To Josepli Lambeau, of St. Paul's Church-yard, chemiBU 
for improvements in rotatory engines, being a communica 
tioB. — Sealed 19th December— C months for inrolment. 

To Andi-ew Smith, of Princes -street, Leicester-square, 
engineer, for certain improvements in apparatus for heating 
fluids and generating steam. — Sealed 20th December— 
6 months for inrolment. 

To Samuel Parker, of Argyle-place, lamp-maker, for 
provementa on stoves. — Sealed iflth December — 6 monl 
for inrolment. 

To Carl Augustus Holm, of Mincing-lane, engineer, and 
John Barrett, of Vauxhall, printer, for certain improve- 
ments in printing. — Sealed 20th December — 6 months fortj 
inrolment, 

A grant in pursuance of the report of the Judicial Com- 
mittee of her Majesty's Piivy Council, unto Daniel Staf- 
ford, of 25, St. Martin's-le-Grand, in the city of London, 
gentleman, for certain improvements on carriages, being an 
extension for the term of seven years from the 24th day of 
December, instant, of Letters Patent granted by his late 
Majesty, George IV., to the said Daniel Stafford, for the 
said invention. — Sealed 21st December. 
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p Robert White, of Nottinghain, lace-maker, for im~ 
f provements in the manufacture of ornamental lace. — 
[Sealed I4th November, 1837.] 

My improvements in the manufacture of ornamental lace 
consist in the application and adaptation to ordinary 
bobbin-net lace machinery, of certain mechanism or appa- 
ratus well known in silk looms, and in the weaving of fancy 
silk goods, as the Jacquard cylinder or box, with its pierced 
, or moving pattern cards or plates, together with 
lutable mechanism or apparatus connected therewith, for 
e purpose of acting upon the warp threads of such ma- 
liineiy, or those threads which extend longitudinally 
rough the piece of goods or fabric in contradistinction 
» the bobbin and carriage threads, or those which are 
capable of traversing from selvage to selvage of the lace ; 
such longitudinal or warp threads being wound upon long 
warp beamSj extending lengthways of the ma- 
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chines; that ia to say, my Improvements in the manufac- 
ture of ornamental lace eonsiet in combining the properties 
of the Jacqiiard cylinder, with its pierced cards or such 
other moving pierced pattern cards or plates, ivith. the ordi- 
nary bobbin-net lace-making machinery, together or in 
conjunction with suitable mechanism or apparatus for act- 
ing upon the warp threads of such lace machinery, for Qu 
purpose of producing different patterns of omameatanMS- 
TV'ork as the machine performs its motions ; such apparatus 
or mechanism being situated between the Jacquard cylinde 
and its cards, or other such mo^'ing pattern cards or plates; 
and the warp threads of the said lace machinery, for the 
purpose of connecting and communicating the motions and 
operations of the one to the other, and by intercepting or 
interrupting, or giving suitable motions or movements to 
particular warp threads of such machinery, cause them to 
be placed in such different situations to theii* ordinary 
places when making plain bobbin-net, as to produce the said 
ornamental lace, the said intercepted or interrupted motions 
or movements being given by and obtained from the said 
Jacquard cy Under, with its cards or other moving patterns ot 
plates, or other pierced bon'els or surfaces, and communi- 
cated by the said intermediate mechanism or apparatus. 

And I would here remark, that I am aware that the 
Jacquard cyluider, with its pierced cards, have heretofore 
been apphed to lace machinery ; but such application and 
adaptation has been effected for the pui-pose of acting or 
operating upon the bobbin and can'iage threads, or those 
which are capable of traversing across the piece of lace or 
net from edge to edge thereof, and has been effected by 
picking out or selecting certain of such bobbins and car- 
riages, and withholding them at certain times, or forcing 
them out of their ordinary places, so as to produce c 
mented lace : for Instance, the specification of Mr. Sal 
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Draper's patent, dated October, 1835, for his invention of 
improvements in producing plain or oraamental weavinga, 
describes the application of the Jacquard cylinder and carda 
to a peculiar construction and arrangement of lace ma- 
chinery, wherein all the threads are placed in bobbins and 
carriages, one set of which, viz. those which are capable of 
h^faversing the piece of lace, are acted upon by the Jacquard 
►cylinder and mechanism ; and further, the specification of 
the patent of Mr. William Crofts, dated September, 1836, 
for his invention of certain improvements in machinery for 
making bobbin-net lace, describes a mode of applying and 
constructing certain levers or pickers, or pushers, and the 
application of sHding drivers and other mechanism, for thg 
' mirpose of selecting any of the carriages of bobbin-net 
HiiaBchiiiery, so as to produce different patterns of oma- 
^■piental work ; therefore, I do not mean or intend to claim, 
^ n my invention, the mf re idea of applying and adapting 
the Jacquard mechanism to bobbin-net lace raacliinery 
generally and particularly, nor the application and adapta- 
tion of such mechanism for the pui-pose of acting or operat- 
ing upon the bobbin and carriage threads, or those which 
■re capable of traversing the width of the piece from ael- 
HiMge to selvage : but what I claim as my invention of im- 
Hmrrvements in the manufacture of ornamental tace, is the 
^'^jplication and adaptation of the Jacquard cylinder, with the 
moving pierced pattern cards or plates, in conjunction with 
the suitable mechanism for connecting and communicating 
the motions or operations of the same to the warp threads, 
or those which pass from the wmp beam or roller longitudi ■ 
i a ally throughout the piece of lace, and are not capable of 
^Uraversing the width of the same, such intennediate machi- 
^^meiy dr mechanism selecting and acting upon certain or 
^Rarticular of the said warp threads, for the purpose of 
^Rdacing them in such situations as will cause omaniantd 
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lace to be formed by the machine. And I mrke this st 
ment in this part of my specification, in order that the 
reader may have a clear idea of the nature and intentions 
of my invention before reading the foUowing description of 
the mechanism, in order that his mind may be properly 
prepared for what is to follow, and not have to read tlnough 
the whole of my specification before he arrives at the state- 
ment of what I claim as my invention. 

And I will now proceed to describe the drawings here- 
unto annexed, which are several representations of bobbin- 
net lace machines, with my improvements apphed thereto, 
and will aene to show the manner of carrj'ing my improve- 
ments into effect ; although I do not mean or intend to 
confine myself to the precise form, arrangement, or con- 
struction ofthe parts of the improved or additional mecha- 
nism, as these may be varied to suit different kinds of 
machinery, or the different kinds of work to be produced, 
or the patterns formed in the ornamental lace. 

And I will first proceed to show my improvement ap- 
plied to a bobbin-net lace machine of the circiilar comb or 
circular bolt construction ; and next, to such other kinds 
or classes of lace machines, as will serve to further show 
and illustrate the manner or method of application and 
adaptation of my improvements thereto ; and I would here 
remark, that as the ordinary and requisite motions, move- 
ments, and operations of the various working parts of 
bobbin-net lace machinery in the jiroduction of lace are so 
well known, that it will not be necessary for me to describe 
the same ; and I shall, therefore, first point out the several 
ordinary parts of the machines, and only refer to those 
movements or operations ofthe same which are affected 
or altered at the time the Jacquard and intermediate me- 
chanism comes into operation, and shall more particularly 
describe the nature and operation of this additional mechtb- 
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lustn in effectjng the objects of my iiiventioD, and point out 
&e times the same came into operation in conjuncUoQ 
■■ith the ordinary working parts of the lace machine. 

Plate XII,, fig. 1, is an elevation of a single locker 
double tier circular comb, or circular bolt machine, as seen 
at the side thereof, with my improvements apphed and. 
adapted thereto, part of the mechanism being broken away 
to expose the interior; the old or ordinary parts of the; 
Boachine being shown in outline only, and marked with 
^pital lettera of reference ; and the new or additional me- 
lanism is marked with small itaUc characters and 

^res. Fig. 2, is a vertical section of the same, taken 

1. the Une a, b, and seen as looking towards the right hand 
.#nd of fig. 1 : fig. 3, is a jiartial section or diagi-am, on a 
larger scale, showing some of the interior working parta 
tf the machine, with the additional mechanism placed in 
,^e required situations : a, a, is the ordinary framework 
Wd standards of the machine ; b, b, the back and iront 
Ctrcnlar combs or bolts placed on their bars c, c ; D, o, are 
llhe bobbins and can-iages ; E, e, the taking up points and 
Jibeir bars ; f, f, the locker bars and lockers ; o, G, the 
guides and their bars ; h, the warp beam or roller ; i, the 
ilea; k, the work bar; l, the work beam; m, the first 
jp>tatory shatl, actuated by the crank or handle N, and 

living motion, by means of toothed gear, through the 
!lptermediate wheel o, to the main cam shaft r, which gives 
potion, by means of bevil gear, to the vertical shaft q^ 
parrying the " cut of wheels" and other mechanism for 
jiroducing the shogging motions of the machine. Upon this 
.shaft is mounted the grooved cam wheel a, which actuates 
'and brings into operation the Jacquard mechanism by 

means of a connecting arm b, and rocking levers c, c, 
Vfittached to the rocking shaft d, turning in proper centre- 
■pin bearings in the framework of the niachuie. Upon the. 
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vertical abaft q, is also mounted the cam or cut woe^ 
which gives motion at the required time by meanE of the 
arm or lever/, to the locker bar^, and locker h, of the 
Jacquard mcchaniam ; i, is the Jacquard cyUnder, with the 
cards k, k, passing over it, secured by steady pins or pointi 
in the usual manner. 

The Jacquard cylinder is mounted, turning on the ends 
of its shaft, in proper bearings, formed in the ends of the 
rocking levers e, with suitable mechanism for effecting it* 
turning over or parts of revolutions at the required time, 
as hereinafter described. The Jacquard pattern cards 
are presented as they are turned over by the cylinder oppo- 
site to the ends /, /, of the sliding rods ; which ends are bent 
or turned on one side, so as to come opposite the pierced 
holes in the cards. ITie shders m, m, carry the intercep- 
tera n, h, the ends of which stand opposite the spaces be- 
tween the waqj threads. The office of these interccpters is 
to select the required warp threads, and force them out of 
their ordinary situations, so that the working parts of the 
machine shall make ornamented instead of plain net. The 
sHding rods m, m, are placed upon fixed bars, o, p, carrying 
the guides q, r ; the latter of which serve for the iiitercep- 
tera aa well as the sliding bars m. The locker acts upon 
projecting pins or studs s, on the underside of the sliders, 
and is made by means of its connexion with the " cut of 
wheel" shaft q, to bring back the sliders and interceptera 
after they have been operated upon by the cards k, and 
have intercepted and acted upon the warp threads, so as 
to be ready for the next advancement of the cards and 
cylinder : t, t, arc springs fixed on to the stationary bar w, 
their ends taking into notches formed on the top of the 
sliders m, for the purpose of retaining the sliders and in- 
terceptera in the position in which they are placed by tl 
movements of the Jacquard cylinder and cards. 




Whites, for Jmpts. in Ornamental Lace. 






The mechanism for effecting the turning over of 
JacquKrd cylinder is placed at the right hand end of the 
machine : r, is a catch lever, having ita fulcmra in a pia 
placed in a bracket extending from the framework of the 
machine : this catch is made to take hold of the pins w, w, 
in the end of the Jacquard cylinder, (see the partial sec- 
tional figs, 4, and 5, which show different positions of tlie 
mechanism,) by means of the spring x, which is attached 
at one end to the catch lever, and the other to a stationary 
rod extending from the machine ; ^, is a crutch piece, the 
leg passing through guide pieces on the side of the rocking 
levers, and suppUed with an expanding spring z, for the 
purpose of returning the crutch piece after it has been de- 
pressed on a partial revolution of the cylinder. 

The operation of the additional mechanism is as fol- 
lows : — It is caused to come into action at the proper time, 
when the particular warp threads are required to be inter- 
cepted or interrupted, for the pui-poae of making oma- 
meotal lace by the grooved cam wheel a, upon the shaft a. 
Sopposing the Jacquard cylinder to be forced back with 

le rocking lever c, as shown in the detached partial fig. 
at the required time, the locker h, will have been put 
into operation by means of its connexion, through ita shaft, 
with the cam wheel on the shaft a, and caused to turn 
upon its locker bar in the direction of the arrow, and con- 
■equently force the sUders m, by means of the pins s, back, 
BO that their ends /, stand in one line : and as the tocking 
levers and Jacquard cyhnder are forced outward by the 
cam d, the catch v, still keeping hold of the pin wj, will 
eauae the cylinder to turn in the direction of the arrow, 
into the position shown in fig. 5, or rather more than one- 
«ghth of a revolution, the crutch y, and springs x, and «■, 
giving way to the motion. As soon as the pin w, has passed 
-like centre line of the lever c, the spring z, will force up 
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the crutch piece y, and cause it, by preaaiiig upon the pin 
V), to complete the quarter revolution of the Jacquard 
cyhnder. At tliis time the cam a, causes the levers c, and 
Jacquard cylinder again to advance towards the frame, and 
present a fresh card opposite the ends I, of the shdera ; aod 
such of them as are op])osite the holes pierced in the card 
will remain quiescent, hut those which are opposite the 
plain or blank surface of the cards will be caused to move 
inwards towards the warp threads as the cylinder advances ; 
and their intercepters, being situated opposite the spaces 
between the warp threads, will pass in between them, and 
intercept or interrupt those particularwarp threads required; 
and by standing in the way of the ordinary racking move- 
ments of the warjis, will prevent their partaking of the 
racking motion of the guides ; and thus ornamental lace 
will be formed instead of plain net. 

As soon as the requisite movements of the machine have 
been gone through to dispose of the so intercepted warp 
threads, and they arc at hberty to return to their ordinary 
position, the Jacquard cyhnder will have receded from the 
ends of the sliders, which will then be forced back by the 
locker coming into operation as before stated, which will 
bring the intercepters out from between the warp threads 
into their former position, ready for the next operation of 
the Jacquard cylinder and cards. 

I have not stated in the above description of the opera- 
tion of this additional mechanism, the operations or move- 
ments of the ordinary working parts of the lace machine in 
makin g ornamented lace or net, for the following reasons :— 
In the first place, I do not wish to confuse my specification 
with unnecessary or lengthened description of pmts and 
operations which do not belong to the movements or ope- 
rations of the additional machinery, the object of ray in* 
vention being to obtain and adapt peculiar mechanian 
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kitercepting or interrupting particular warp threads, or 
giving peculiar racking motions i which threads, when so 
operated upon, may be used in different ways ; for instance, 
they may be prevented from partaking of the ordinary 
ahogging motion of the guides, as above stated, or they 
may have an extra shogging motion given to them by 
shoeing the interceptera, the ordinary guides at such time 
standing still ; or they both may have a shogging motion at 
one time, and then an alternating shogging motion, as may 
be required to produce ditFerent kinds of ornamented lace 
or net, or different patterns thereon ; all of which will be 
so^ested by any practical " setter up" or " twist hand," 
when he has once had given him the mechanism and ap- 
paratus or means of so intercepting or interrupting and 
operating upon the particular warp threads he wishes to 
act upon, to produce the ornamented lace or pattern. 

And I would here remark, that if opaque patterns of 
omaiuental work are to be foi-med upon the lace, I prefer 
making the opaque work as the groundwork by the motions 
of ttie macliine; and the plain lace or opaque work which 
surrounds it, by means of the interceptera or interrupters, 
aft above described. 

Figs. 6, and 7, ai'e side and plan views of one of the 
sliders, detached from the machine, with its intercepter and 
bent eud.Fig. 8, is a partial sectional diagram of the work- 
ing parts of a double locker machine on an enlarged scale, 
sho^'ing another modification of the appUcation or adapta- 
tion of the Jacquai'd cylinder and its cards, and the inter- 
mediate mechanism for giving the reqiiisite motion to the 
interceptera, which, in this instance, have the warp threads 
passed through eyelet holes at their ends, and conduct or 
cnny the thread from one set of stump guides, placed 
above, into another set ; which stump guides are capable of 
having shogging motions given to them, whereby the so 
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intercepted or interrupted warp threads mayT 
into any required situation for being acted upon by the 
ordinary working parts of the machine, so as to make orna- 
mented loce in the regiihir and required movements of such 
parts, according to the kind or pattern of ornamental lace 
to be manufactured. The same letters of reference are 
marked upon corresponding parts, as in the former figures; 
and, therefore, it will not be necessary for me to repeat 
them : ii, is the onlinary warp roller or beam ; Q, is the 
fancy warp roller or beam, or that wliich carries the warp 
threads intended to be acted upon by the intercepters and 
the stump guides, for the purpose of intercepting and 
moving them into the required situation for making orna- 
mental lace : F, are the double locker bars ; r, ts, are the 
two rows or bars of stump guides. 

The Jacquard cylinder is mounted and actuated in the 
manner before described; and the sliders are, in this in- 
stance, passed through holes in the guides q, and r, and 
are furnished with springs a, acting against the guide bar 
r, and loop or pin a, for the purpose of bringing the sHders 
back when released afler the fancy or ornamented work 
has been produced : b, is a stop pin, acting against the 
loop 3, for the purpose of keeping the warp threads the 
required period in the situations they are placed by the 
slides or intercepters and stump guides, and at the 
proper time they are released by the following mecha- 
nism : — The stop pieces or catches b, are formed on the 
end of the lever arms c, attached to the rocking bar 
d, tinning in proper centre pin bearings in the frame- 
work of the machine; e, is another lever arm, project- 
ing from the bar d, and connected by the link piece f, 
to the lower lever g, having its fiilcrum h, its other end 
being furnished with an anti-friction roller, acted upon by 
the cam i, fixed on the main ur other driving shaft } and at 
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the required time for releasing the sUders or warp threads^ 
the roller falls down the inclined plane k^ on the cam into 
the recess 1 ; and when the sliders have been again forced 
forward by the action of the Jacquard cylinder, the anti- 
friction roller will pass up the inclined plane m, and by 
raising the lever g, and mth it the catch b, will again lock 
and secure the sUders and warp threads in the position 
they are placed by the action of the Jacquard cylinder. 

Fig. 9, is another similar section to fig. 8, showing the 
additional mechanism as applied and adapted to a single 
^er fluted roller machine ; and I have shown it applied and 
adapted to this class or description of machines, as it is the 
quickest working machine now made. The same letters 
of reference are marked upon corresponding parts, as in 
the former figures ; and the workings and motions of the 
mechanism will be understood from the foregoing descrip- 
tion ; therefore, it will not be requisite for me to repeat the 
same, but I will point out those parts in which there is a 
variation : t, t, are the fluted rollers acting upon the car- 
riages of the bobbins ; 6, o, are the guides which, in this 
kind of machine, extend upwards near to the combs or 
bolts, and, therefore, the intercepters 7i, require to be elon- 
gated, so as to project above them ; and this causes the 
necessity of elongating the slea guide, in order to steady 
the motion of the intercepters. In this figuie, as in fig. 8, 
one of the sUders m, and intercepters n, is shown at its po- 
sition of rest, its tail end being protruded through the card 
into the Jacquard cylinder. 

Fig. 10, is another similar section ^f the working parts 
of a lace machine of the Lever's construction, with the addi- 
tional mechanism applied thereto, in a similar manner or 
modification as that last shown and described ; and as the 
same letters of reference are marked upon corresponding 
parts, as in, the last figure, no further description will be 
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necessary; and I will only remark, that as 1 
machines are commonly constructed with wooden frame- 
work, the mechanism may be required to be extended to 
suit such framework. 

And having now shown these several diagrams of 
different kinda of lace machines, with the additional me- 
chanism applied thereto, I shall proceed to show my im- 
jirovcments as constructed and arranged in connesion 
with a rotatory pin cylinder or oi^n barrel applied to 
lace machines, and then refer to a barrel pierced with the 
pattern holes for tlie same purpose, i. e. acting upon the 
intercepters so as to operate upon the warp threads. 

Fig. 11, is another sectional diagram of the ordinary 
working parts of a double locker machine, showing the 
improved additional mechanism appUed thereto ; the same 
letters of reference being marked upon the old or ordinwy 
parts of the machine, as in the former figures ; a, is the 
pin wheel or cylinder, mounted, turning in bearings in the 
fixed framework of the machine, and receives its racking 
or interrupted rotatory motion at such times as the tails of 
the intercepters arc lifted off from the barrel by the locker, 
as hereinailer described ; 6, b, are the pattern pins, which 
are brought, by the rotation of the cylinder, one after the 
other, under the tail pieces c, of bent or angle levers or 
intercepters d, having their fulcrum at the pin c, in the 
guide bary"; the warp threads are, as in a former instance, 
threaded through eyes (/, in the ends of the intercepters ; 
A, h, ai-e the fixed giiidcs for the intcrceptei-a ; i, is the 
locker, attached to the bar k ; m, in*, we the stamp guides, 
one or the other of which receives the fancy warp threads 
by the action of the interceptera. The action of the me- 
chanism is as follows :- Supposing the locker i, to have 
Hfted all the intercepters, or angle lever guides d, the pin 
wheel will be causedj by its ratchet wheel /, to make a 
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small portion of its revolution, say the space between one 
pin to another ; and as the pins are only placed on the 
cylinder or barrel according to the pattern to be produced, 
they will stand or be opposite the tails of such intercepters 
as are wished to be operated upon ; and consequently, on 
the locker i, again falling, all those tails of the intercepters 
which have not pins to support them, will faU on to the plain 
surface of the barrel or cylinder, as that marked d 1, bring- 
ing their warp threads between the outer stump guides m ; 
whereas those tails which have pins brought under them 
by the rotation of the cylinder, will be held up as the one 
shown at <f 2, in the diagram, and their warp threads will 
consequently remain in the stump guides w*, and thus the 
machine will be made to act upon the different warp threads, 
so as to make ornamental lace, any required shogging mo- 
tion being given to either of the stump guides to produce 
different patterns of ornamental lace. 
- From the motions and operations of the pattern barrel, 
with its pins ft, and ratchet wheel c, it will be seen that the 
same effect may be produced by the means and applica- 
tion of a cylinder or barrel pierced with holes, according to 
the pattern intended to be produced, the tails c, of the 
intercepters rf, resting on the surface of the cyUnder or 
barrel as it passes beneath them ; and on any of the holes 
pierced in the cylinder coming opposite the tails c, they 
will fall through the same, and, consequently, their other 
ends will be made to act upon the warp threads, and when 
the ornamental work has been produced, they will be raised 
by the action of the locker i, in the manner before described. 
And I would here remark, that the pierced cyUnder or 
pin wheel may be applied and adapted to work or operate 
upon the warp threads in the manner hereinbefore described, 
as regards the Jacquard cylinder, that is, with an advan- 
cing and retreating motion, for the purpose of acting upoa 
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the wnrp threads through the intermediate mechan^Sn 
pin whoel or pierced cylinder at all times rcceinng it« 
racking or interrupted rotatory motion during the time it 
is moved away from the tails or ends of the sliders, inter- 
cepters, or bent le^'ers, without their rubbing ou its sur- 
face, being raised by inclined planes. 

And further I would remark, that the pierced pattern 
cards, before described, may be applied and adapted lo 
the tails or ends of the additional mechaniem, called the 
sliders or intercepters, by moving them or sliding them 
Upon a flat surface or table, pierced with holes in a similar 
manner to the Jacquard box or cylinder, such moving or 
sliding motion bringing a fresli pattern card opposite the 
ends of the intercepters at the required time ; which ar- 
rangement or modification of the mechanism would have 
the same efiect upon the warp threads as the Jacquard 
cyUndcr and its cards. 

Having now described and ascertained the nature of my 
invention, and the manner of carrying the same into effect, 
I would, in conclusion, remark, that it will be seen from 
the foregoing description, and the drawings referred to 
thereby, that the principal, novel, or peculiar features of 
these arrangements and constructions of additional and 
intermediate mcchaniamj as apphed and adapted to lace 
machinery for the jiurpoee of making or manufacturing 
ornamental lace thereby, are, first, the revolving, moving, 
of travelling " pattern surfaces," as " cards," " plates," or 
"cylinders," which are kept apart from the ends of the 
" sliders" or '* intercepters" when the charge of " cards" or 
other " pattern surfaces" takes place, without any rubbing 
or sliding or friction between these two parts ; also, the 
intermecbate mechanism, as " sliders," or " intercepters," 
or " intemiptere," for acting or operating upon the " worp 
threads," together with their levers, spriuga, and guides; 
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and lastly^ the use and application of the ^^ stump guides*^ 
for receiving and regulating the motions or movements of 
the ^^ warp threads/^ when selected, interrupted, or inter- 
cepted by the intermediate mechanism, for the purpose of 
maldng ornamental lace. — [Inr oiled in the Rolls Chapel 
Office, May, 1838.] 



To Charles Watt, of Manchester y in the county of Lan-* 
caster, lecturer on chemistry, and Thomas Rainporth 
Tebbutt, of the same place, merchant, for their in- 
vention of certain improvements in the manufacture of 
the oxides of lead, and also of the carbonate of lead. — 
[Sealed 5th January, 1838.] 

I WOULD first remark, that as carbonic acid does not com- 
bine with metaUic lead when these bodies are placed in 
contact with each other, it is necessary that the lead should 
be converted into a protoxide, and subsequently into a 
carbonate ; and as this fact is well known to all practical 
chemists, I shall proceed to describe our improvements in 
the manufacture of the oxides of lead, and also of the car- 
bonate of lead, which consist of three different improved 
processes for obtaining the white hydrate of protoxide of 
lead, and converting the same into carbonate of lead ; and I 
shall, therefore, describe these processes separately, and 
the manner of effecting the objects of our improvements. 

Firstly, the metallic lead is to be converted into a pro^ 
toxide or Htharge, in the usual way of manufacturing the 
said oxide ; in which state it may be purchased as an article 
of commerce, or manufactured as required ; or we produce 
a hydrate of protoxide in the following manner :— 

We boil the protoxide or litharge with either of the* 
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chlorides of Bodiiun, potassum, or barium, in a b 
lutlon, ID a suitable iron or wooden vessel, heated by steam 
pipes or other convenient manner, until the chlorine in 
Uiese substances fias passed into the oxide of lead, whid 

thereby converted into chloride of lead, which becomM 
perfectly white, when the process is properly conduced 
and perfected. 

Having now obtained the chloride of lead, we proceed 
to produce the hydrate of protoxide from the same, by et- 
pelling the chlorine by means of sulphuric or nitric ad^ 
thereby converting the chloride of lead into a protoxide of 
lead combined with either of these acids, which we effect in 
the following manner : — 

We take the chloride of lead, prepared as above stated) 
and red oxide (usually called red lead), in the proportions of 
three-fourths of the former to one of the latter ; these are 
placed in a suitable vfessel or retort, and to them is to be 
added concentrated sulphuric acid, in weight equal to about 
one-third of the whole chloride and red oxide ; and we then 
apply a gentle heat thereto, by means of st€am, or in any 
other convenient manner ; which heat is to he continued 
until all the chlorine is expelled, and the red oxide converted 
into a white sulphate. The vessel in which this operation 
is to be performed may be of cast iron, with an earthen- 
ware head, so constructed, that the chlorine thus formed 
may pass into an apparatus, such as is usually employed in 
making the chlorides of lime, soda, &c, ; such apparatus 
being varied according as the chlorides are intended to be 
made or formed in a dry or liquid state. We then remove 
the sulphate which has thus been produced into a wooden 
vessel or tub, furnished with a cover, and well wash it 
with pure water, in order to remove therefrom any un- 
combined sulphuric acid, letting the waste water i 
untU that remaining with the sulphate la free from a 
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.then add by degrees, and at intervals of about ten iniotites, 
^ solatioo of some alkaline or earthy carbonate, choosing 
dSQch of the latter as are soluble in sulphuric acid, more 
^larticiilarly alumine and magnesia. While atUing the ao- 
fhition of alkalijie or earthy carbonate, we frequently or con- 
i^ually stir the mbcture, continuing the process of pouring 
jm the solution so long aa any effervescence continues. The 
jnlphate of lead has now become a white hydrate, con- 
tuning much carbonate ; and in order to ensure the perfect 
conversion of the whole into carbonate, we cause a current 
of carbonic acid to pass into the precipitate or mixture, and 
_ continue it for about an hour, keeping the vessel in which 
e operation is performed nearly closed, or covered with 
^slight pressure on the lid, in order to obstruct the escape 
the gas, the whole being occasionally agitated or stirred 
Jly sny suitable means ; the usual Woulfe'a apparatus is 
[best calculated for this operation, and may be made of 
'ood or earthenware. We generate carbonic acid gas in 
the usual way adopted for such purposes, which ia too 
'irell known to require particular description. We then 
jain wash the precipitate, or what may now be called 
'hite lead, several times with clear water, in order to re- 
love therefrom the salts which have been formed by the 
^emical action : the process is now completed, and the 
rhite lead fit for use. 
In our second process, we proceed aa follows; — We take 
.diloride of lead, and place it in an earthenware vessel, or 
■uch other material as is not acted upon by nitric acid, and 
rhich ia fiimished with suitable conducting off pipes and 
receiving vessels : the chloride of lead is here subjected to 
Uie action of lutric acid, equal in weight to about one-fourth 
.of the chloride, which may be either concentrated or diluted 
^ one-half or two-thirds of its former strength, adding 
Aesh aeid so long as any chlorine passes off from the chlo- 
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ride of lead Into the vessels destined to receive ii 
tort or vessel containiag the chloride of lead and nitric acid, 
must be furnished with all necessary pipes for applyingthe 
Bcid and conducting off the gas; and, as before stated, is to 
be constructed of earthenware, glass, or such material as is 
not acted upon by the acid. This process leaves the lead in 
the state of hydrate of protoxide, combined with a small 
portion of nitric acid ; which hydrate of protoxide is to be 
converted into carbonate of lead, after the manner stated 
in the process first described, that is, be^nning with the 
solution of alkaline carbonate. 

Our next, or third process, is as follows : — We first dis- 
solve metallic lead, finely granulated, or its protoxide in 
nitric acid, diluted in about eight parts by weight of water, 
in a suitable vessel, as above stated, and apply a gentle 
heat thereto by means of steam, or In any other convenient 
manner, until all the lead is dissolved. We then precipi- 
tate the lead by any of the w"ell-known alkalies or earths in 
their caustic state : we prefer lime and barytes, because by 
adding sulphuric acid to them, they will be precipitated in 
the solid form, leaving the dilute nitric acid tree, to be ap- 
plied to other usefud purposes. We also use acetic acid 
for diaaohing the pi-otoxlde of lead, following the same 
course as with nitric acid. After the precipitate or hydrate 
of protoxide of lead has been thus obtjuned, it is to be wdl 
washed with clear water, in order to remove therefrom the 
alkali or earthy salt, formed by the chemical combination : 
the precipitate Is now a white hydrate of protoxide of leai 
We then cause a stream of carbonic acid gas to pass into 
the hydrate of protoxide, by means of the wcU-known ap- 
paratus called Woulfe's apparatus, which is formed of earth- 
enware or wood. The carbonic acid gas is generated or 
obtained in the usual or common method. The currentbf 
carbonic acid gas, upon the white hydrate of lead, ia to ^K 
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'tontinuoas, or nearly so, and the mixture is to be agitated 
by fi'cquently stirring the oxide during the operation, irhich 
will be much facilitated if the hydrate and water are kept 
at about the temperature of 120 degrees. In our improved 
process, we avail ourselves of the combiiiatiou of the pro- 
toxide of lead which takes place wheu it is boiled, with oily 
d fatty bodies, until they are converted into oleates, mar- 
rates, and stearatea ; which conversion or transformatioa 
sfc as well efifected by oxide of lead as by any of the 
alies or earths. We then displace the protoxide of lead 
r^iy an alkaU, an earth, or their carbonates, which yield 
eatboiiic acid to the lead ; wliile the base combines with the 
lat acids, a stream of carbonic acid gas being applied to the 
materials under operation, as before stated, for about an 

(jbour, in order to ensure the perfect transformation of the 
protoxide of lead into carbonate of lead ; which carbonate 
ii to be well washed from all adhering salts, or other en- . 
lianeous matters, as before stated : or we may use dilute sul- 
phuric acid, and boil the mass uutil all the protoxide of 
lead is precipitated as a white sulphate, which is to be 
finmed into a carbonate, as already described. 

In thff foregoing processes, wc do not claim the use of 

^ j^tric acid or acetic acid, as solvents of lead, or its protox- 

B^4cs for the puipose of forming white lead ^ but we claim 

* the use of sulphuric acid for convei'tiug the chloride of lead 

into a hydrated protoxide of lead, and afte^^va^da into a 

carbonate of lead, and also the chloride of lead thus used. 

We likewise claim the precipitating the oxide of lead from 

the nitric and acetic acids, by caustic, alkalies, or earths, 

instead of the carbonates, and afterwards removing them, 

and washing the precipitate before we form them into a 

carbonate of lead ; and we claim the fonning the hydrate 

I «f protoxide of lead, from whatever acid it is precipitated, 

Bnto a carbonate of lead, and not, as in the common way. 
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precipitatiDg it from a solvent by means of carbonates of 
alkalies. 

We also claim the use of such particular earths, as Time 
and barytes, as the nitric and acetic acids may be reco- 
vered from them by the mere appUcation of as much 
stilphiiric acid as will just saturate the lime or barytes, and 
that these acids may then be employed for other useful 
purposes. We likewise claim the application of hydrate of 
protoxide of lead, formed, as described, from sulphate or 
hydrate of lead, for the pui-pose of being converted into a 
carhoaate ; and likemae the passing a current of carbonic 
acid gas through the hydrate, to effect its thorough trans- 
formatiou iuto carbonate. We likewise claim the use of 
the oleates, margarates, and stearates of protoxide of lead, 
as substitutes for acetic and other acii^ in the production 
of carbonate of lead, or white lead, for the purpose of con- 
verting the hydrate of protoxide of lead into carbonate of 
lead.— [/«ro«erfin the Rolls Chapel Office, July, 1838.] 
Specifioalion drawn by Messrs. Ncwtou ind Berty. 



To James GxvLTi^i%s,of Banbury, inthe county of O^i^ord, 
ironmonger, for his invention of certain improvements in 
cutting Swedish and other turnips, mangel wurzel, and 
other roots med as food for sheep, homed cattle, and 
other animals. — [Sealed 11th January, ISS/.] 

This invention is merely a modification of a fonner one, 
for which Mr. Gardner obtained a patent, 28th September, 
1834 : a copy of this specification will be fouud in vol. vi.. 
Conjoined Scries of our Journal, p. 28, to which we refer 
our readers, in order that the present invention be more 
readily understood. The former invention consisted of a 
cylinder, having cutting knives arranged diagonally across 
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it ; the present, is merely for arranging the cutting edges 
or knives, either diagonally or in any other suitable manner, 
upon a flat surface, instead of placing them upon the 
periphery of a cyHnder. The arrangement of machinery 
for putting the cutting knives or edges into action, is, of 
course, different from the former, but that constitutes no 
part of the invention. 

In this instance, the cutting frame, with the knives, 
slides in grooves or guides, and is made to move up and 
down by means of a crank, to which a fly wheel and winch 
i» attached, the roots being pushed forward by the work-* 
man as he turns the handle. 

The Patentee says, at the conclusion of his specification, 
^^ Having now described the nature of my invention, and the 
method of performing the same, I wish it to be understood 
that what I claim as my invention is the new mode of ap- 
plying the cutting edges or knives, whereby I am enabled 
to construct a machine suitable for cutting turnips and 
other roots much cheaper than when such knives are ap- 
plied, as in my former patent, to a revolving cylinder; 
which improved machine will be particularly useful where 
the quantity of roots to be cut is not large, or where more 
time can be allowed for cutting them.^^ — [Inrolled in the In* 
rolment Office^ July, 1837.] 



To John Loach, of Birmingham, in the county of 
Warwick, hrasB-founder, for his invention of improve- 
ments in roller-blind furniture, and in the mode of manu- 
facturing the same, part of which improvements are 
applicable to other purposes. — [Sealed 5th October, 1837.] 

These improvements apply to pulleys for window blinds, 
and consists in two particulars : firsts the construction of a 
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peculiiirty-formed piece ofmetal, intended to act as a^ 
trithin the groove of the frame in which the pulley slides, 
for the purpose of tightening the pulley in any part of the 
groove to which it may be slidden ; and, secondly, a mode 
of constructing the pulley or cord roller from two pieces of 
plate metal, stamped to the required form, and pressed 
together. 

Plate XIII., fig. Ir3,reprcsents a section oftheframeor box 
flj in the pulley slides ; l>, is the base or block of the pulley, 
ha^dng grooves cut in its sides to enable it to slide up and 
down upon the front edges of the frame or box j c, is the 
pulley intended to carry the cord of the window blind, 
which pulley turns freely upon a stud extending out from 
the front of the block d, and is secured by a button, or, if 
desired, by an ornamental disc d, screwed upon the stud- 
Behind the block b, there is a sliding piece e, having a 
wedge-formed back : this piece e, moves up and down 
freely in the stationary frame or box a, with the pulley; 
but when the puUey has been drawn down sufficiently far 
to tighten the cord of the blind, the elasticity of the cord 
pulls up the block b, against the wedge-formed back of the 
piece e, and causes them to be held tightly in the box or 
frame. When the tension of the cord is required to be 
relaxed, the thumb and finger applied to the nib at top of 
the piece e, will raise the wedge pieces, and relieve the 
pulley. 

Fig. 14, shows in section two pieces of plate metal pressed 
into forms suited to construct a pulley or roller. Tliese 
pieces, when pressed together, locked into each other, and 
thereby form the pulley as shown in section at fig. 15.— 
[^Inrolled in the Inrolment Office, April, 1838.] ^^~ 
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Ijb Edward Stolte, of Arundelstreet, Strand, in the 
county of Middlesex, Esq., for his invejttion of improve- 
ments in making sugar from suffar-cane, and in rejtnitig 
Ju^or.— [Sealed 24th Fcbraary, 1838.] 

I The constituent parts of this invention are, the application 
of a new chemical agent, to be used for destroying any 
colouring matter that may be found in sugar. Animal 
charcoal has been very generally employed for this pur- 
pose for some time, and ia now in very common use. The 
decolouring qualities of sulphurous acid are also already suf- 
eiently known, and, therefore, need not be further noticed 
■4iere ; but another great advantage \vhich may be derived 
I from the use of this agent, for neutralising the colouring 
in Bv^ars which have been previously operated 
upon by lime, is, that the alkaH is precipitated by the sul- 
phurous acid, and prevents any fermentation of the saccha- 
rine matters from taking place. 

'The method employed for carrying this invention into 
effect, is described by the Patentee in the following man- 
WWieri—^0 the saccharine matters is added from one to two 
Ifliousandth parts of Umc, so that in a boiler containing one 
thousand pounds weight of juice, about two pounds of lime 
should be employed; and when the juice is boding, the 
Bcum or dh't, which rises to the sui-face, must be taken 
ftway, and twelve pounds of sulphurous acid in a liquid 
Btate {at four degrees of Beaumc's areometer) ia then to be 
poured in slowly, and with care ; after which the juice is to 
b be evaporated to about the thickness of twenty or twenty- 
P'Cwo degrees, and aftervi'ards passed through a iilter, of 
flannel or other suitable substance, and concentrated until 
it arrives at the proper degree for crystaUization. 

In the first process of crystallization it is necessary that 
L -great care should be obseiTed that the syrup is not too 
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thick, because if that attention is paid to the operatjj 
second crystallization may be obtained, which will yidd 
from twenty to thirty per cent, of sugar, if the first process 
of boiling has not been pursued too far. 

The process of refining sugar of n very bad quaUty must 
be modified in a slight degree, and somewhat after the fol- 
lowiug manner: — A very strong concentrated alcohol or 
spirit, charged with about two per cent, of sulphurous acid, 
is employed, and this Is to be mixed with such a suitable 
quantity of saccharine matter, that a small portion only of 
the hquid will float upon the surface. The mixture is then 
to be stirred several times, and after about two hours the 
liquid should be drawn oS", and the sugar washed in pure 
alcohol. 

The molasses is dissolved by tliis process, and may be 
drawn off by a cock, and the pure and crystallized sugar 
being insoluble in alcohol, will remain beautifully white 
and clear in the vessel. The alcohol or spirit that has 
been used in the before-mentioned process of washing the 
sugar may be distilled from the molasses, and, of course, 
again employed for the same purpose. — [InroHed in the 
Inrolment Office, September, 1838.] 



To William Barnktt, of Brighton, in the cminly ^ 
Sussej^, iron-founder, for his invention of certain im- 
provements in the manufacture of iron. — [Sealed lOth 
July, 1838.] 

TaiB invention consists simply in the adaptation of car- 
huretted hydrogen gas, and the tar produced in the manu- 
facture of such gas, together with atmospheric air, to the 
manuiacture of iron, Tlie hydrogen gas may be used 
-rither Be|jarately or in combination with either the tar or a 



Hegkibotham^Syfor Impts. in Gas Retorts. 273 

jet of atmospheric air^ propelled with considerable force into 
the furnace by means of a force pump or other suitable 
apparatus. 

The Patentee disclaims the use of carburetted hydrogen 
gas for the purpose of imparting certain qualities to the 
iron^ and confines his claim of originality to the use of the 
gas, either separately or in combination with either the 
coal tar or atmospheric air, merely for the purpose of eco- 
nomising fuel ; and he does not lay claim to any particular 
form of apparatus to be employed to carry out the inven- 
tion, as it is evident that the same must be considerably 
varied to suit places and circumstances, — [Inrolled in the 
Inrolment Office, January, 1839.] 



2b William Holme Heginbotham, of Stockport, in 
the county of Chester, gentleman, for his invention of 
certain improvements in the construction of gas retorts. 
— [Sealed 31st January, 1838.] 

These improvements in the construction of gas retorts 
consists, firstly, in the introduction of an apparatus into 
the body of the retort in ordinary use for the distillation of 
coal, for the purpose of propeUin^ the coal through the 
retort, and discharging the coke fi*om the same after car- 
bonization. This apparatus is composed of a central shaft 
passing entirely through the retort, around which shaft is 
formed a worm or screw, for the purpose of dividing the 
interior of the retort into helical partitions or chambers, 
and thus more effectually exposing the coal under process of 
decomposition to the action of the heated surfaces of the 
xetort ; and, secondly, in the application of rotary motion 
to this helical worm or creeper, in order to cause it to pro- 
pel the coal through the retort and keep it in constant 
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niddle of the retort ; fig. 1 1 , a front elevation of the BamOj 
representing two retorts in one bench or oven, 

In all these figures it will be observed that similar letters 
of reference are marked upon corresponding parts of the 
apparatus: a, a, is a retort of the ordinaiy description 
used for the generation of gas, ivhieh may be varied in 
length and diameter according to the judgment of the ope- 
rator. This retort is furnished with cylindrical vessels 
of uniform diameter i, b, at each end, forming a receiv- 
ing and discharging chamber ; c, c, c, c, ia the hehcid 
worm or creeper, which passes entirely through the centre 
of the retort, bearing in gas-tight stufEng boxes at each 
extremity ; d, d, is the hopper, into the iipjier compart- 
ment of which small coal or cannel ia placed, being sufB- 
ciently broken to pass through the grating e, e; this 
hopper is fm-iiished with a valve or door_>^ for the purpose 
of dividing the body of coal, and allo\ving that portion 
which occupies the lower compai-traent of the hopper to be 
first introduced into the retort; the door_^ may then be 
Bltdden outwards, and the coal in the upper hopper will fall 
into that below, and save the constant attendance of a man 
to charge the hopper. The small coal now falling between 
the crushing or grinding rollers, is completely pulverised 
before it enters the retort to be carbonized. To the end 
of the worm shaft c, c, there are a pair of loose and fast 
pulleys, around the latter of which is passed the driving 
itrap g, which receives motion fi-om ordinary line-shatting 
placed along the rctort-hoiiae, and causes the worm or 
creeper c, c, to revolve slowly, and, consequently, to con- 
duct the coal now under the process of carbonization gra- 
dually along the retort, and thus expose every portion of 
it equally to the action of heat ; or it will be evident that 
the worm c, may be driven in any convenient manntr. It 
will be eeen that a constant and regular supply of coal is 
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kept up by the crushing rollera being made to re- 
by means of the toothed ■wheels h, h, and thus to deliver 
the small coal into the first coil or compartment of the 
worm, while the revcrac end of the worm is discharging the 
coke, after it has been completely carbonized, from the last 
coil or compartment, and so on, receiving and discharging 
bulk for bulk at every revolution. 

There is a small plate or bar i, i, cast upon the interior 
of the door plate of the retort at the discharge end, for the 
purpose of clearing the worm shaft from the coke as it 
revolves, and thris assisting the delivery of the coke into 
the discharge chamber b: the door or valve k, at the 
bottom of this chamber, may be slidden outwards, as de- 
sirable, and allow the coke to fall into the box or receiver 
/, /. This box has a loose bottom, aromid which is the 
trough m, rti, which is filled with water, in order to seal the 
joint and prevent the escape of gas ; the loose bottom is 
suspended upon hinges, so that it may fall and discharge 
the coke after the chamber /, /, has become filled. On the 
tipper side of the discharge chamber b, b, is the exit or 
ascending pipe, wtiich conducts the gas, as it is evolved, to 
the hydi-aulic main, first passing through the box or re- 
ceiver n, n, to allow the deposit of such portion of tar or 
ammonia as may escape ivith it; and this deposit may bi 
drawn ofi^, and prevented from returning into the retort 
the syphon o. 

Having now described my invention of improvemeni 
the construction of gas retorts, and the manner in whit 
the same is to be performed, I wish it to be distinctly 
understood, in conclusion, that I do not desire to claim 
the exclusive use of any of the parts of which such ap- 
paratus may be composed wlicn separately considered; 
neithA- do I intend to confine myself to any of the dimf 
sions or pecuhat forms of such apparatus as are shoi 
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tlie drawings annexed, as I have therein represented such 
views of an apparatus constructed in the manner above 
proposed, as are best calculated to carry my invention into 
effect; but I claim the novel introduction of the worm or 
creeper into the body of gas retorts, and the application of 
such other apparatus to be used in conjunction therewith^ 
for the purposes and in the manner above described^ 
whether the retorts shall be of iron, fire-clay, or other 
material, or whether the worm or creeper shall be con- 
structed helically, spirally, or of any other form* — [/nroMetf 
in the Rolb Chapel Office, July, 1838.] 

Specification drawn by Messis. Newton and Berry. 



To William Dale, of Marsh-street ^ Shelton-potteries, in 
the county of Stafford, turner, for his invention of certain 
improvements in constructing columns, pillars, bed-posts, 
and other such like articles. — [Sealed 14th March, 1838.] 

This invention of certain improvements in constructing co- 
lumns, pillars, bed-posts, and other such like articles, consists 
informingeach of such columns, pillars, bed-posts, and other 
like articles, (as pilasters, shafts, curtain or cornice poles,) 
of several ornamental pieces or component parts of china 
or earthenware, joined or combined together by means of 
a rod, tube, or shaft, passed through the interior of such 
several pieces, for the purpose of holding them securely 
and firmly in combination, and thereby rendering them, 
when so combined, strong and fit for the various purposes 
to which such ornamental articles of furniture or decora- 
tion may be applicable. 

Figs. 1, 2, 3, 4, 5, 6, 7^ and 8, in Plate XIL, represent 
the manner of constructing my improved columns, pillars, 
bed-posts^ and otiber such like articles : fig. 1^ is an external 
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devatiDn of a betl-post complete ; fig. 2, is a vertical eediQii 
of the same, the several component tubular pieces of chiu 
or earthenivare being securely held together by a centnl 
shaft of metal, or of any other suitable material; fig. 3, 
shows all the component tubular pieces of china separated 
from each other ; and fig. 4, exhibits the same in vertical 
section. 

The several tubular pieces, a, b, c. d, e, f, g, h, ffllie 
of earthen or china ware, may be of any deeired oms- 
mental shape or form externally, provided that their ends 
fit accurately one to the other at their functions. There 
parts, or tubular pieces, are made or manufactured accord- 
ing to the ordinary process of making earthen or china ware 
articles, and are coloured, gilded, or otherwise ornamented, 
according to the taste or design of the artist, and are baked, 
burned, or glazed in the usual way. 

The several tubular parts or pieces, a, b, c, Sec., are to 
be either formed with ends which will socket into each 
other at the junctions, as shoi,vn in the drawings, or they 
may be made with fiat ends meeting together, in which 
last ease the joint should be covered by an omameutal 
hoop, ring, or circumscribing piece, the object being to 
hide the junctions of the two pieces. The whole of these 
tubular pieces of china are held together by the rod or 
Bbait k, which is passed through the several pieces a, i, c, 
^) ^sft 9i A> and at the outer ends screw nuts or collari 
i, », or other fastenings, are in the most convenient way 
adapted to the rod or shaft, for the purpose of confining 
the whole ofthepieces, and holding them securely together. 

It may be desirable here to observe, that I recommend 
applying a slight collar or packing of wash leather, woven 
cloth, or some other soft material between the ends of the 
tubular pieces of earthen or china ware, for the pur- 
poee of obtaining soft bearings at the joints of the brittle 
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china tubes^ in order that I may be enabled to tighten or 
screw up the end nuts upon the central shall without 
danger. 

The lower end of the metal shaft or rod A, may be 
formed to receive the castor usually applied to bed-posts ; 
ftnd the upper end or top part may be made to receive the 
bed cornice and a cap piece^ or other ornamental appen- 
dage^ which will be readily understood by any practical 
workman^ and, therefore, need not be further described. 

Fig. 5, represents a cornice pole or curtain pole, con- 
structed according to my improvements ; and fig. 6, is a 
section taken longitudinally through the same, letters of 
reference being marked upon corresponding parts, show- 
ing the combination of the china tubes «, J, c, &c., and a 
metal or other suitable shaft A:, as in the former figures ; 
it will not, therefore, be necessary for me to repeat them, 
only remarking that the end pieces and the fastening nuts, 
in this instance, are covered by caps or pieces /, /, which 
hide the ends of the shaft, and form ornamental bosses on 
the ends of the curtain pole or cornice. 

Fig. 7f is a side elevation ; and fig. 8, a vertical section 
of an ornamental pillar or column, with branching scroll- 
work, intended to support a sideboard, or to be used for 
any other purpose for which the same may be applicable. 
These figures exhibit my invention as further carried into 
effect, or in which several pieces of china are connected 
together, and made fast by a metal or other suitable shaft 
and screw nuts, as before described. 

Having now explained the nature of my invention, and 
the manner of carrying the same into effect, I would re- 
mark that I am aware that two or more pieces of orna- 
mental vases and such Uke articles have been joined toge- 
ther by iron pins and screw nuts, but the same forms no 
part of my invention or improvement, and therefore is 



580 



Recent Patenfi. 



not intended to be claimed by me. But tbat ivbieh I do 
claim as vaj invention, is tbe constructing of coIuibdb, 
pillars, shafts, pilasters, bed-posts, curtain poles, or cornidi 
poles, and such like ai-ticlcs of several pieces of earthm ^ 
or china ware, united, strengtheued, and supported 1^ an 
internal shaft or rod passing through the whole length of 
the same, and furnished with screw nuts or other descrip- 
tion of fastenings and collars, &c,, as hereinbefore set forth 
sind described. — [InroUed in the Rolls Cliapel Office, 8tf 
iember, 1838.] 

Specificalion diawa by Messrs. Newton nnd Berry. 



7o Joshua Pboctkr Webthead, of Manchester, in tht 
county of Lancaster, amall-ware manufacturer^ for kit 
inveniion of an improved method of cutting caoutchouc or 
India rubber, leather, hides, and similar substances, to at 
to render them applicable to various useful purposes, — 
[Sealed IGtb Februarj-, 1836.] 

This invention is described by the Patentee in the follow- 
ing manner; and the drawings annexed to the specifica- 
tion represent one arrangement only of machinery or 
^apparatus by which tbe improved method of cutting is 
(carried into effect. 

Fig. 11, Plate XIII., represents an end, and fig. 12, a 
'front view of a machine, in which a, is a driving shaft, 
which receives motion by hand from the crank handle a 1, 
■or from other power, as circumstances may require. This 
motion can either be imparted or arrested at the pleasure of 
the operative or person attending the machine ; n, repre- 
sents the fly -wheel, for the purpose of equahsing the rota- 
tion of tbe shaft a ; c, is a pulley, keyed on the Bhai^_ 
carrying the strap D. Immediately above the pi 
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id parallel to the shaft a, \s placed the shall z, supported 
' two hangers rf, d, and revolving freely on its axis. 
On this shaft are placed the pulleys e, and e 1 ; the former 
ceiving motion from the strap d, and the latter imparts 
Hg motion to the strap >■, which passes round the pulley 
placed firmly on the small shall f, f, carrying the two 
mil circular disks or cutters g, g, which are revolved (in 
e direction of the arrows) at an increased velocity due to 
e relative circumferences of the various pulleys c, e, e 1, 
id f. By reference to the driving shaft a, at the opposite 
tremity to that at which the power is imparted, it will 
[ seen that a small bevil wheel a, ia placed thereon, gear- 
g into a similar bevil a I, or a 2, placed on a transverse 
laft £, d} as best seen at fig. 11. This shaft b, b, is allowed 
move endwise in the journals or supports in which it ia 
Spported, so that either the bevil a 1, or a 2, can be put in 
6Br with the driving bevil a, and tliereby the direction of 
iitation of the shaft b, b, may be reversed at pleasure, 
nien either of the bevils a 1, or a 2, are put in gear with 
Ik bevil a, it is kept so by means of a small catch b\, 
^ch falls into a groove cut into the shaft b, b, and pre- 
its any ends, traverse, or movement of the shaft until 
Bmoved by the operator for the purpose of reversing the 
ttation. From the shaft b, b, motion is conveyed by 
tns of the pulley g, and the strap Q 1, to the pulley h, 
hich is supported on a shaft, by hangers h, h, similar to 
! shaft E, already described. This shaft is also provided 
[h a small drum or barrel i, as seen at fig. 1 2, which im- 
fcrts motion, at a reduced speed, to the strap i, and thence 
the pulley K, placed at one end of the shaft m, m, m, as 
en at fig. 12. At the opposite end of the shaft m, «, 
'hich ia supported in the sliding carriage w, n, «, w,) is 
seed a spur wheel, gearing into a similar wheel placed on 
e extremity of a screw, passing the whole length beneath 
VOL. xiii. 2 o 
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the carriage n, n, n, n, and taking into a stationary cut 
attached to the jKirt m 1, n 1, similar to the arrangement 
for traversing the ahde rest, in lathes for the ordinary con- 
Btruction, the direction of traverse or end motion of the 
carriage n, n, it, n, ueceaaarily depending on the direction 
of rotation of the pulley k : Q,o, are two supports attached 
to the carriage n, n, n, n, and pronded with small shafts r, 
and rl, which receive a slow revolving motion from the 
be\-ils o 1, and o 2, the former of which is placed on the 
shafts m, m : p, p, represent two stationary shields or resta 
supported from the part n\, nl, each provided with an 
honzontal slot or opening, to allow of the alternate traverse 
of the small shafts r, and r ],as well as a peipendicular cat 
or opening, through which the lower extremity of the 
cutter^, is caused to revolve, as seen at fig. 12. 

By tracing the motion of this mac-hine, it will be Been 
that the cutters ff, g, are receiving a quick rotation at the 
same time that the shaftiS r, and r 1, are receiving a slow 
rotation, as well as a alow end traverse or progressive mo- 
tion dependent upon the screw motion, which governs the 
traverse of the carriage m, n, n, n : supposing, therefore, a 
fiat disk or piece of caoutchouc, leather, hide, or other 
similar substance to be secured in the poi^ition represented 
at », by means of washers and screw nuts, or other conve- 
nient apparatus, it will partake of the motion of the shaft 
r, on which it is placed, and gradually revolve and keep in 
contact with the cutter g, regularly approaching the same 
by the traverse of the carriage n, n, n, n, in the dbection of 
the arrow n 6, and thereby cut the material s, into fillet or 
tape (, /, t, till the whole is disposed of. The utdity of the 
rests or shield p,^, will now be obvious in supporting the 
material to be cut wheti subjected to the action of the cutter 
jr, which has a constant tendency to press it against tlM 
surface of the rest p. 
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In operating with this machine^ it will be remarked that 

* while the shaft r, which carries the material s, is approach- 
ing th6 cutter g^ the corresponding shaft r 1, is receding 
from the cutter to which it belongs, so that when the piece 
s, is finished, and the shaft r, which supported it is near 
to the cutter g^ the corresponding shaft r 1, is at the 
greatest distance from its cutter. In this position the ma- 
chine is stopped by the operative or attendant, and the disk 
or flat piece of caoutchouc or other material placed on the 
shaft r 1, the catch b 1^ elevated, and the shaft ft, ft, removed 
endwise, in the direction of the arrow ft 6, fig. 1, so as to 
relieve the bevil a 1, and bring the bevil a 2, into gear with 
the driving bevil a, and thereby reverse the direction of 
the rotation of the pulley k, and, consequently, the tra- 
verse of the carriage w, n^ n, n. The machine being again 
put in motion, the cutting proceeds on the one shaft r 1, 

'while the opposite shaft r, recedes from the cutter ^, pre- 
paratory to receiving a fresh piece of material as soon as 
that under operation shall be finished, and the machine 

' again stopped as before ; thus the shafts r, and r 1, are 
alternately loaded, and the material cut, from a flat disk, 
into a continuous fillet or ribbon. 

Now, although the machine which I have above de- 
scribed answers the intended purpose of enabling me to 
cany into effect my improved method of cutting caout- 

' chouc or India rubber, leather, hides, and similar sub- 
stances, so as to render them applicable to various useful 
purposes, I am fully aware that the same may be variously 
modified ; as for instance, instead of imparting a rectilinear 
or progressive movement, as well as a rotary motion, to a 

' piece of caoutchouc or India rubber, leather, hide, or simi- 
lar substance intended to be cut into fillets, a revolving 
motion only may be imparted ; and by causing the pedestal 
or bands upon which the revolvinjg cuttersJ work, to be fixed 



384 Recent Patentg. 

on or attached to a sUdiog carriage, and made to advance 
in tlie direction of the material to be operated upon, a 
similar effect may be produced, aiid the caoutchouc, 
leather, hide, or other similar substance be cut into fillets 
or tapes of the required thickness- 
It is also obvious, that instead of using revolving circular 
cuttersj longitudinal or straight knives or cutters may be ap- 
plied, to which a rapid reciprocating motion may be given, 
for the purpose of cutting the caoutchouc, hides, and simi- 
lar substances into fillets. 

The position of the various motions and parts of the 
machinery for the accomplishment of my method of cutting 
such materials, may also he considerably varied if required, 
and rendered more completely self-acting or independent 
of the operative or attendant. But as one great advantage 
arising from the adoption of my improved method is, that 
of cutting pieces of materia! of irregulai- shape and size, 
the adjustment of which must always depend on the judg- 
ment of the operative, I have considered it beat to leave 
the machine also greatly dependent on his or their attention* 
I therefore wish it to be understood that I claim, as mjr 
invention, not only the machine hereinbefore described, 
but also any modification of such machine, by which my 
improved method of cutting caoutchouc or India rubber, 
hides, and similar substances into a band, tape, or filled 
by means of a revolving or other cutter acting on the exte- 
rior edge of such materials, and regularly cutting the same 
in a spiral or helical direction towards the centre, can or 
may be effected ; and such my invention being new, and 
never before effected by machinery, I do hereby declare 
this to be my true and faithful specification of the a 
\Inrolled in the Inrobnent Office, Atigust, 1836.] 
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7b Miles Berry^ of the Office for PatentSy 66, Chancery^ 
lanSy in the county of Middlesex^ patent-agent and 
mechanical draftsmanyfor certain improvements in the 
means of economizing heat and fuel in furnaces or closed 
fire-placesy being a communication. — [Sealed Slst May, 
1838.] 

These improvements in the means of economizing heat 
and fiiel in furnaces or closed fire-places, consist in a mode 
of collecting the smoke, gas, and other vapours emitted 
from the combustion of fuel and from the smelting of ores, 
and conducting such vapours into a furnace, for the pur- 
pose of aiding the combustion in conjunction with or in 
addition to the ordinary blast of atmospheric air. 

The manner in which the inventor has carried this ob- 
ject into effective operation will be seen by reference to 
Plate XIII., in which fig. 1, exhibits a series of apparatus 
shown in section : a, a, represents a blast furnace, con- 
taining ore and fuel as usually combined when the ore is 
submitted to the process of smelting ; b, is the hopper at 
top, by which the ore and fuel ia introduced into the tower 
of the blast furnace, at the lower part of which hopper a 
sliding plate or shutter c, is adapted and fitted tightly, so 
that, when closed, no gas or vapour can escape through 
the top of the tower and hopper. At the bottom of the 
tower the ordinary air pumps d, d, are shown, by which 
the blasts from blowing machines are conducted through 
the tuyere holes or blower apertures into the furnace, for 
the purpose of carrying on the combustion. 

Near the top of the tower a long eUiptical opening is 
made through the brickwork, which communicates with 
a pipe E, for the purpose of conducting away the smoke, 
gas, and other vapours emitted from the combustion of the 
fuel and smelting of the ore when the sliding plate c, is 
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dosed. 'ITiis pipe e, rises at aa inclination of about forty- 
five degrees, In order that it may not be choked by the ma- 
terials, and that the dust carried up by the current may be 
made to fall back into the furnace. This inclinaliou of the 
pipe IB not, however, absolutely essential, as the quantity 
of dust will be small, and as the tower will not be filled with 
the material quite up to its top : care, however, must be 
taken to keep the aperture clear, and the internal capacity 
of the pipe e, must he considerable, so that the vapours 
may pass through freely. 

As, during the occasional re-charging of the smelting 
furnace with ore and fuel, the shder c, must be opened, the 
passage of the vapours through the pipe B, would be par- 
tially interrupted, another channel is therefore provided, 
by which the vapoiu- woidd be carried into the pipe e. For 
this purpose, in the brickwork of the tower, an annular 
recess f, r, is formed, at least a foot below the top of the 
materials under operation, and an elevated branch pipe 
o, led therefrom into the pipe e, which at that time should 
be closed above by a sliding plate z. 

Having now described the means by which the smoke, 
gas, and other vapours are .irrcsted in the upper part of the 
tower of a smelting furnace, and conducted from thence 
by a pipe, I now proceed to show the manner in which 
such smoke, gas, or vapours arc applied to the purpose of 
affording beat, and thereby economizing fuel in assisting 
the operation of another furnace employed in the process 
of melting metal for a foundry. 

The pipe e, may be carried down in any form for con- 
ducting the gas and vapour, but, in order to divest the gas 
and vapour of dust, it is desirable to insert the lower end of 
the pipe e, in a vessel of water. This vessel is shown at 
H, H, about half filled, and an inverted vessel i, is placed 
within it in the way of a gasometer, but held firmly in-B 
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place by bolts and nuts. Tbe pipe e, posses through the 
t^ of this vessel i, aad its lower end ia carried below the 
surface of the water, so that the gas and vapour must rise 
^ through the water into the upper part of the vessel ij 
leaving the dust behind it, the water being siipphed and 
kept at its proper level in the vessel li. 

In the upper port of the vessel i, a pipe k, is inserted, 
which conducts the gas and vapour onMard, and this pipe 
passes in a contorted form through a reservoir of water L, L, 
^ which means the gas and vapour become cooled, and 
Hat steam contained in the vapour condensed, which con- 
Asusation may be allowed to escape by a syphon or by a 

ck. 

From the reservoir l, the pipe k, proceeds to an air' 
pump M, into which the gas is delivered by two inlets, each 
being furnished with a clack valve opening inwards. In 
the pump M, a piston n, is made to work by any suitable 
■leans, for the purpose of drawing the gas through the 
fipe& E, and k, above described, and also for forcing the 
gaa onward through the pipes o, 0,0; which pipes are &ii- 
nished with clack valves, opening outwards. 

The gas, in its progress through the pipes o, towards 
the jets p, p, in the tuyere holes of the melting furnace q, 
ia allowed to pass by a branch pipe r, into a vessel like 
a gasometer s. This gasometer s, acts as an air vessel, 
xegulating the pressure of the current of gas ; for when the 
•bstic force of the current of gas at the jets is greater than 
requii-ed, its pressure causes it to recoil upon the water in 
the vessel s. This apparatus, however, is well known, being 
Uie same as is usually employed in iron-works for regulat- 
faig the air which feeds the combustion of blast furnaces. 

In order to combine the cuiTents of gas thus forced into 
the furnace with the currents of atmospheric air, commonly 
wnployed for supportuig the combustion, another jet t, ia 
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inserted into each of the jets v, p, the jet t, conducting the 
Atmospheric air from the pipe u, into which it is forced by 
the ordinaty bloning apparatus. 

It will now be perceived that the two currents of gas and 
air will become united in the ends of the jets p, p, and that 
the gas and air in combination, being in this way forced 
into the furnace, the combustion will be greatly promoted, 
and the heat act more forcibly upon the metal intended to 
be melted, thereby economizing heat and fuel. 

I would here remark, that though the nozles of the air 
pipes T, should be placed concentrically within the nozles 
of the gas pipes p, it is desirable that their jets should not 
be coincident, but that the jet of the air pipe be about sis 
inches behind that of the gas, in order that the air and the 
gas may be properly mixed together before entering the 
furnace ; and it is desirable that the force with which the 
air is impelled should be gi-eater than that of the gas. In 
some cases I find it desirable to blow into the furnace 
through the upper tuyere holes, and, for this purpose, 
make the pipes capable of elongating, by forming parts of 
them as sliding tubes. In applying this invention to re- 
fining furnaces, it will be proper that the jets of the gas 
tubes should be larger than those of the air tubesj as a 
greater quantity of gas should be introduced to promote 
the object with the best ettect 

For a reverberatory or puddling fiu-nace, experience has 
proved that the temperature will he greatly increased if the 
gas and air be brought into combination and mixed within 
the furnace. For this pui'pose the inventor suggests that 
the air aud gas be severally introduced at diflerent tuyere 
holes, as shown in the sectional elevation fig, 2, and plan or 
horizontal section rig. 3, in which p, is the gas pipe, and t, 
the air pipe. If the two aeriformed fluids, by the means 
before described, be thus introduced, they will become 
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■Ijerfectly combined at the part required ; and being then 
ignited by the introduction of a flame, or by a small quan- 
tity of burning coals, exert the most beneficial effects upon 
the metal under operation. And if an extra fire be required, 
fiiel may be placed between the two bridges at z. 

In such constructions of furnaces as carry on the com- 

I.bustion principally by the draft of u chimney, jets of gaa, 
/)btmned as before described, may be applied in the manner 
represented in the sectional elevation, fig. 4, and in the 
honKontal section, fig. 5. The gas is to be introduced by 
&e pipe Pj into the fi'ont part of the furnace, and the atmo- 
spheric air is allowed to pass by ordinary draught through 
the register of the ash pit, and at such other parts as may 
be required ; aiid the combined aerifonned fluids being 
ignited by a small qiiautity of burning fuel on the grate y, 
the heating effect will be obt^ned. One, twoj or more 
aeries of pipes, or a broad flattened pjpe, may issue fixim the 
main gas pipe p, for distributing the gas equally in the 
front chamber of the furnace. If the furnace under the 
boiler be required to burn constantly, and the supply of gas 
from the blast furnace be occasionally suspended, it may 
be desirable to introduce an additional tire between the two 
bridges at -. 

, If the iron is required to be heated in a reverberatoiy 
furnace without being brought to a welding heat, gas and 
atmospheric air combined and ignited may be employed 
' without any other fuel. For this purpose gas and air may 
be introduced, as shown in the sectional elevation, fig. 6, 
and horizontal section, fig. 7 : Pj is the pipe for bringing 
the gaa from the smelting furnace, which pipe may be 
spread out into the form of a flat tube opening into the 
mouth of the fiu-nace; in the chamber of the mouth 
of the fiirnacej a series of flat tubes n, o, a, are placed 



perpendicularly, open at bottom to the ash pit, and 
at top to the furnace. The gas passes from the pipe p, 
into the front chamber, and thence rises up between the 
air tubes a, a, a, into the furnace, and the atmospheric 
air &om the ash pit at the same time rising through the 
tubes a, a, a, becomes mixed with the gas, which, when so 
combined, is to be ignited by the introduction of a flame, 
as before said. If an additional quantity of atmospheric 
air should be requu-ed, it may be introduced through an 
opening above. 

In such construction of fiirnacea as require a constant 
supply of fiiel to be kept in a state of ignition, the gaa may 
he employed as an auxiliary to assist combustion, and 
thereby to economize fiiel. 

The manner in which the present improvement may be 
adapted to such a case, is represented in the sectional ele- 
vation, fig. 8, and horizontal section, fig. 9. The gas is, in 
this instance, brought under the grate by the pipe p, and 
distributed, by several branch pipes, over the upper part of 
the ash pit, whence it rises by the ordinaiy draft of atmo- 
spheric air through the grate into the furnace. The quan- 
tity of gas thus delivered must be regulated, otherwise the 
quantity might impede the passage of atmospheric dr re- 
quired to keep up the combustion. If it should be pre- 
ferred to introduce the gas above the grata, that may be 
done by means of the upper pipe p*, instead of the lower 
pipe p ; and in that case, atmospheric air must be intro- 
duced by openings immediately contiguous to the uozle 
of the pipe p*. 

In some cases it may be desirable to eflect a mixture 
of the air and gas in a vessel previously to its being intro- 
duced into a furnace ; for this purpose the box shown at 
fig. 10, may be employed. Into the back of this box the 
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id of the gas pipe p, is inserted, and below it a similar 

T, for conducting tbe atmospheric air. The box is 

Avided by two or more partitions, each of which is perfo- 

ited with a multitude of small holes ; the gas and air in 

ising through these holes necessarily becomes inter- 
iaixcd, and it ultimately proceeds through the jet to the 
flimace. It is, however, desirable that a wire-gauze guard 
tfiould be stretched across the jet, in order to prevent the 
lighted gas from re-passing into the box, and there ex- 
ploding. 

I^ in the process of smelting, it be not thought necessary 
&at the gas to be employed should be impelled with great 
fbrce, and freed from dnst and steam, it may be made to 
come directly by the pipe e, fig. 1, into the fire-place, 
without making use of the vessel of water h, of the reser- 
voir L, L, the air pump m, and the vessel (similar to a 
gasometer] s. It is sometimes desirable to heat the air 
apd gases in any well-known appEuatus before employing 
tiiem in furnaces. 

Lastly, I desire it to be understood that I do not intend 
ifi confine myself precisely to the fonns and arrangements 
flhown in the drawing, but that 1 claim any and every con- 
venient mode of collecting the gas and inflanunable vapours 
emitted from a smetling furnace, and of conductlog and 
applying such gas and inflammable vapom's into a tire- 
place or furnace, for the purpose of heating by its com- 
bustion, or assisting the combustion of the other tuel which 
jp&j be employed with it, in producing heat for any pur- 
to which such heat may be applicable. — [laroUed in 
the Molls Chapel Office, November, 1838.] 

Specification dtaim by Meaars. Newtun and Berry. 
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To Joseph Neediiam Taylor, of Red Lioa-fguaret>i 

the parish of St. George, Bloomsbury, ia the county of 

Middlesex, a captain in the Royal Navy, for his inveatim 

j,Jif a certain method or certain methods of abating or 

Uaeniag the mischiefs arising from the shock or force of 

?Ji|e waves of the ocean, lakes, or rivers, and of reducing 

them to the comparatively harmless slate knmrii by the 

term broken water, and thereby preventing the injury 

.done to, and increasing the durability of breakwaters, 

loleheads, piers, fortifications, lighthouses, docks, wharfi, 

Jflnding places, embankments, bridges, or pontoon fn'idges; 

d also of adding to the security and defence of harbours, 

urpadsteads, anchorages, and other places exposed to the 

violent action of the waves. — [Sealed 4th July, 1838.] 

The subject of this patent is the construction of & float- 
ing pier or breakwater, which will have the effect of 
breaking the force of the waves, and, at the same time, not 
ofl!er such a dead resistance as a solid pier or breakwater 
would, if constructed of masonrj-. 

The inventor conceives that if he construefa a floating 
body as a breakwater, which will break the force, and, at 
the same time, yield to the impetuosity of the waves, that 
little or no damage will be sustained by such yielding break- 
water in case of a violent storm, when a pier, breakwater, 
or other similar stationary work, constructed of solid 
masonry, and in the ordinary manner, would be materially 
injured, or, perhaps, entirely destroyed. 

The breakwater invented by the Patentee, is constructed 
of very strong timbers firmly bolted together, and forming 
a sort of framework ; the interstices between the frame tim- 
bers is partially filled up ^vith very strong planks; these 
planks, however, must not be placed too close together^ as 



proom must be left between them to allow the water to 
flow through, otherwise the waves would force up some of 
them. This floating or yielding breakwater, constructed 
in the aforesaid manner, is then to be firmly anchored by 
1 or other cable, in any situation in which it may be 
equired ; and it will be found that as the breakwater or 
pther work floats on the surface of the water, and slightly 
fields to the waves, and thus decreases their force, no se- 
rious consequences need be apprehended. 

The Patentee concludes his specification by saying, that 
le claims as his invention the construction of a yieldtf^ 
ier or breakwater, which will effectually break the force 
rf'the water, and, at the same time, yield to it, so that the 
nolence of the waves will be less likely to take any dlsas- 
IfOus effect upon it.— [InroUed in the Rolls Chapel Office, 
January, 1839.] 



ORIGINAL COMMUNICATION. 

(To the Editor of ihe Lonrfon Journal of. iris.) 
Bi-^As an incjuiry into the nature and properties of fuel is 
Kie of great public interest, both as regards its value iit the gene- 
Iklion of stearo, and in connexion with the arts and mauulactures 
»( this country, I make no apology for comoninicnting the fol- 
owing facts and observalions tlirougU your valuable Juumal. 

Being, through the Dublin Steam Company, extensively con- 
nected nith steam navigation, and having been instrainental in 
^ introducing it into Ireland, in aid of inland intercourse on the 
^ntiver ShannoD, my attention was drawn, several years hack, to 
^Rie Eubstitnting turf, for coal, as a fuel for the steam -vessels, on 
fhe score of economy and convenience — coal bt^ing obtained with 
dillicQlty, and at a great expense ; while turf abounded in Dume- 
Tons districts along the hundred miles of that river, over which the 
riteani -vessels daily passed. A further inducement was, that it« 
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adoption as a fuel for steamers would form a vabable and pro- 
fitable source of em ploy men t. The result of th« trial has been 
satisfactory in every point of view. 

In tlie adoption of a turf fuel, no sraall inconvenience, how- 
ever, n'BS expeiienced from its great bulk ; and, in Met seafons, 
from its retaining so much moiijture as seriously to detract from 
its heating powers. My attention has long been directed to the 
remedying these two evils, by obtaining a more condensed and 
a drier fuel. 

During my investigation 1 was struck with the meagre acconnts 
which books afforded of this valuable natural product, and the 
'ittle attention which had been given to it by the scicntibt and 
practical men in this country, while, on the continent, there had 
beeu many experiments and much valuable inc|uiry both aa to 
its propertiei and varieties. As to the means of increasing its 
density, and thus remedying the evil of its excessive bulk, nothing 
had been attempted, neither had any effort been made at improv- 
ing the mode of preparing it for fuel ; yet these are objects of 
great importance. My attention Has further drawn to the value 
of turf, or peat fuel, as it is called iu England and Scotland, by 
the statement, that it had not only the power of giving an intense 
heat, and with great rapidity ; but that it possessed properties 
which gave it great value when applied to the various processes 
of metallurgy, and particularly in the working of iron when the 
fuel comes in contact iiith the metal. This led me to pursue 
the inquiry on another ground, namely, as being likely to supply 
an improved fuel for the uses of tlie fnrnace and the forge. 

The well-known superiority and high-money value of "char- 
coal iron." (iron manufactured by means of the heat from chai^ 
coal, and which is the leading peculiarity of Swedish iron,) gave 
a further stimulus to the inquiry. Coke prepared from turf, as 
being a pure vegetable charcoal, ought, it would appear, not only 
to possess heating properties analogous to those from wood char- 
coal, but to be equally free from those deleterious ingredients 
which abound in mineral coal. Such, indeed, is the value ud^ 
purity of the iron manufactured by the aid of wood chare 
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r^eference to coal coke, as adopted in Great Britain, that we 
1 extensive company now formed in the metropolis, called 
the "India Steel Company," eBlablished for the purpose of 
importing iron manufactured by themselves in India by tlie menns 
of charcoal, in procuring which they have there great facilities, 
ftnd converting '.t into steel by the same material in this country. 
It is to be hoped thai by auch means the importation of Swedish 
iron may ere long be rendered usnecessary. 
' Of the Qse of turf colte in the working iron, many strong tea- 
tinionials from practical men were given in a tract presented to me 
1^ Lord Downshire, whose attention had long been directed to the 
s of rendering the Irish bogs more valuable. Its import-* 
kce for the uses of the forge cannot be overlooked. Much 
R^nry is sustained, not more from the use of inferior iron, than 
thm the impurities of the coal and coke with which, in many 

Rirts of England, we are compelled to work it. The extent at 
h evil and its consequences, cannot, it is true, be stated in 
$gate3, but it is not less appreciable on that acconnt. This is 
veil known by all workers in iron and steel ; and when we find 
b important part of oar machinery break, and probably do great 
HiBchief, we are apt to censure the workman, when we ehontd 
^ tsther lay the fault on the iron, or the impure fuel with which 
ho had to work. 

Id pnrsuing the inquiry as to the manafaclnre of turf coke, I 
fdl naturally into the common error of taking tlie lower portions 
of the bog in preference to those nearer the surface ; and from this 
circumstance, that the latter, on account of their lightness, ap- 
peared wholly unsuiled to the purpose ; while the former, from 
their greater comparative density, seemed alone available in pro- 
dacing a coke which could stand the blast. From the lower 
strata a sufficiently dense coke could he fonued, by the aid of 
suitable coking stoves ; but it was found to he so impure, and 
impregnated with so large a proportion of incombustible and 
deleterious matter as to liavc an injurious effect on iron, fi-om an 
■eld which it was supposed to contain. From the upper strata, 
I wd particularly where they were composed of bog moss, which 
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had m&de but little progress towacde decomposition and s 
ficBtion, [ obtain an esceedingiy pore carbon, giving a very email 
per centage of useless, and no injurious, matter. This upper 
portion of ilie bog, however, was of to liglit and poroas a texture, 
andio apt to le-absorb moisture, by wbicb i[s liealiiig properties 
were mucb reduced, that it would scarcely repay tlie labour of 
cutting and saving, even for domestic fuel, while the loHer strata, 
on tlie contrary, often approaclied tUe eolidity of coal. This 
Superior dentil}' bad been ac<]uircd in some degree by >be decom- 
position aud consequent a olidi Station of its vegetable Abre, but 
still more by the coiisolidation, through ages, from the pressure of 
the so peri n CO ni bent mass, often to the depth of twenty or tbitty 
feet. But this great density, valuable as It may be, had been 
obtained at the expen^B of its purity and heating properties, by 
the addition of m»ny heterogeneous and incoinbustiblesabstances: 
and wbicb, pro lanlo, and without reference to tiieir chemienl 
efieclB, deteriorate its cabri&c poiver and usefuIaesB as a fuel. 

Without going further into this inquiry, it is enough for our 
present purpose that we do fiod this diflereoce existing between 
the upper and lower divisions of all bogs. This is well illDStrat«d 
by Mr. Griffith, iu his analysis of n part of the bog of Allen, of 
the depth of tbirly-eight and a half feet, ae given in the bsg re- 
ports. Ou CTcainiiiing hJs report, the upper portions, even to tlie 
depth of eight or ten feet, uas slated as exhibiting so " open- 
grained and fibrous a texture," that the different species of the 
moases of which it had been composed were easily discernible; 
the tphagnum palmtre (the lightest of the bog mosses) predomi- 
nating. This portion of the bog was of so low a specific gravity 
as 356 (ivatcr being taken at 1000) ; |and what is here important, 
yielding not more than one per cent, of incombustible ash. Aa 
ke descended to the lower portions, he found the mass progres- 
sively increasing in density, until it showed a " fracture conchoidal, 
lustre shining, with a strong resemblance to coal, and susceptible 
of a high polish;" and further, that it was capable of yielding a 
" very compact charcoal with internal lustre shining." He found 
its specific gravity increased from 356 up to 123G, but accoiO' 
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ptuied with the drawback, that its in combust idle ash had aUo 
increased from one to twenty per cent., indepemlently of the in- 
jurious tendency of those substances with wiiich it had become 
combined ; thus proving that as the bog gained in density, it lost 
in combustible value, weight for weight, and that even as a do- 
neslic fuel it uas but seldom used, " owing to the unpleasant 
smell it gave out when ignited." 

I may iiere observe, itiat I liave burned tlie compressed peat 
coke, which forms the subject of the following analysis, in a 
■mall room, in a stove resembling Joyce's stove, standing on the 
table, for four days and nights successively, during nhich it was 
never extinguished, and without any perceptible unpleasant smell 
or other annoyance. 

Now, having thus ascertained that the upper and lighter por-" 
tions of the hog had the greatest purity and heuting power, weiiiht 
for weight, ttte difficulty presented itself of combining density 
with purity, and which in the natural state do not co-exist. 

In this I have completely succeeded, having obtained a coke, 
from the lighter portions of the bog, possessing not only double 
the density of wood charcoal, and equal lo tliat of coal coke, but 
possessing that purity n-hich la so essential in the w*orkiiig of 
iron. To ascertain the relative values of the compressed peat, and 
peat coke, as compared with coal, coal coke, and charcoal, I had 
a very accurate analysis made by that able eesperimenlr, Mr. 
Ereritt, and whoie report I here subjoin : — 

BBPOBT OF EXPERIMENTS ON PRESSED PEAT, AND ON 

COKE MADE THEREFHOM. 

Deusity. — The density or specific gravity of water 1000 

Compressed peat, the thinnest and hardest pressed.. 1160 

Ditto, the thicker or less pressed 910 

Peat coke, the thinnest or hard pressed 1010 

Ditto, the thicker or less pressed 913 

The resin fuel 1140 

The reain alone 1110 

, Tbe hardest and dry woods, such as oak, ash, elm, 

Taryfrom 800 to 885 

TDL, XIII, 2 4 



Original Communication, 



383 — l^^H 
400 — "l^^l 
160 — ifi^^B^ 



And the iigliter woods, such as poplat, 

pine, &c., from >.... 

Charcoal from hard woods, rariesfrom..,. 400 - 
CoaU vary from 1160 — 1 

Hence we see that the hardest compressed peat is denacr than 
the hardest woods, in the relation of 1 160 to 885 ; and compared 
willi some of the lighter woods, nearly double. Further, that 
the coke prepared from the hardest compressed peal is nearly 
double the density of ordinary charcoal. In common practice, 
it is reckoned that 100 lbs. of charcoal occupy the same space 
in a measure as 200 lbs. of coke. The peat coke would, weight 
for weight, occupy the same, very nearly, as common coke. 

CALoniFic Power. — The next point of investigation was the 
calorific power, as compared to coal, common coke, and 
charcoal. 

The usual method of making assays of this kind, ii to bum 
weighed quantities of the respective fuels, and endeavour to as- 
certain how much water each respectively will raise a given 
number of degrees, or convert into vapour. But experiments of 
this sort, unless made on a very large scale, cannot lead to any 
comparable results. It is given in Berthier (Esaais par la voie 
seche, vol. i. p. 389), as being the result of accurate experiments, 
that a given weight of charcoal will raise 78 times its own weight 
of water from 3-2" to '212", or boil off in vapour lly'o its weight ; 
which data do not differ materially from the results obtained 
on a large scale, by J. Parkes (see his paper in the " Transac- 
tions of Civil Engineers," vol, ii. p. 161). Now we know, from 
actual trial, thai weighed portions of coke, charcoal, &c., 
used under stills and boilers, holding only from 5 to 10 gallons 
of water, will not produce -^ of this effect. I am here convinced 
of the utter fiitility of trusting to any such experiments on a 
small scale, with the view of having any thing like an approxima- 
tion to the true relative values of fuel ; even in the best con- 
structed calorimeters, where only a pound or so of the fuel ii 
consumed, it is very diiEcult to command uniformity through agv 
two experiments. I was here induced to adopt the meth 
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.eommeBded by Berthier, in his work, vol. i. p. 228/in ofgUf Io 
.obtain the relative values of these fuels. 

It is assumed, from the results of almost all experiments, that 
th6 absolute quantity of heat generated, during th^- combustion 
of any fuel, is in exact relation to the quantity of oj^ygen con- 
sumed on entering into combination : hence, in order to ascet- 
tain the relative calorific powers of fuels, it is only necessary to 
ascertain the quantity of oxygen each consumes in burning. 

The best mode of doing this, is to mix a weighed quantity off 
Ibe fud with a slight excess of litharge (oxide of lead), and find 
what quantity of metallic lead is reduced. It is to be remarked, 
that this method cannot be applied to such fuels as contain any 
Tolatile matter, from Berthier (and which also agreed with some 
trials made by me on the same substances). 

10 parts of pure carbon, will give of lead • • 340 grs. 

10 parts of good wood charcoal, from .... 300 to 323 

10 parts of dry woods, from 120 — 140 

10 parts of good coke, from 260 — 285 

It may be here remarked, that assuming the principle, which 
is the foundation of this mode of assaying, to be correct in prac- 
tice, it is susceptible of great accuracy ; for, as every single grain 
of carbon produces 34 grs. of lead, any error in estimating the 
lead is reduced to -^th in estimating the carbon. 

The following results are averages of two, and sometimes three 
experiments on the same fuel ; and in many cases the metallic 
lead in two consecutive trials did not differ more than 2 grs., 
which corresponds to only ^^th of a grain of pure carbon. 
10 parts of the peat coke — this was picked surface peat — gave 277 

10 parts of peat coke, lower strata 250 

10 parts of the pressed peat 137 

The resin fuel, containing so much volatile matter, could not 
be tried in this way ; and its calorific value could not be ascer- 
tained from the difficulty of arriving at any satisfactory result, 
except on a large scale. 

The above numbers represent the relative quantities of heat 
jriiieh €aa be produced by the same quantities of each of the 
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fuels ; and in cases nherc qiiartity of hent atone is the ci 
atkin, these numbers will also represent their relative values. 

But intensity of heal is often of more consequence than quan- 
tity ; and fn'.ensity depends very much on the density of the fue!, 
Thas, chErC3i! can never produce so high a heat as coke ; and, 
ia this respect, the denser peat coke and common coke are about 
equal. TheK compatisons are quite irrespective of any foreign 
matter being present whii-li may be injurious to the quality of 
iron, where the fuel is used for reducing the metal from its ore, 
or for working iron by fire generally, or when it is used uodei 
iron boilers for generating steam. 

To see how far it was probable or not that the peat coke con- 
tained'matter likely to act injuriously in this respect, like some 
coke, portions were burnt in a variety of ways, when no sulphurous 
acid smell could, in any case, be perceived ; sulphur, or metallic 
Eulphurels, are the usual ingredients in common coke, to which 
their corrosive effects on iron boilers is to be attributed ; and 
such coke, during burning, always give very perceptible quanti- 
ties of sulphurous acid gas. 

As the nature and quanlity of ash is sometimes of importance. 
1 have also investigated these points with great care. 

An average of two experiments, where 1000 grains of peat 
coke (made from the surface peat) were burnt, till all carbona- 
ceous matter was consumed, gave y^ for the quantity of W 
alight buff colour. 

100 grains of such ash contain common salt .. 3, 

Silica — sand and silica combined 15, 

Sulphate of lime 22. 

Carbonate of lime 43. 23^ 

Magnesia, and carbonate of magnesia 15.0 

Alumina 0.7IH 

100.00 

The ash contained no carbonate of potassa, and is remarkable 
for the large quantity of magnesia present. 
From my trials I am of opinion, — Ut, That the peat coke $ 
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nined by me cDutains nothing which would, during the bura- 
ing, be more iojuriouB to iron, than wood charcoal, or the best 
coke — whether it be used to work iron, or under boilers for tha 
generation of steam. 

2d. That it is equal to the best coke, weig'ht for weight ; in 
beating power, a tittle inferior, weight for weight, to wood 
charcoal, where quantity of heat is the only consideration [ but 
where bulk of stowage and high intensity of heat are important 
considerations, it is superior to wood charcoal. 

London, Jan. 18th, 1839. Thomas Evebitt, 

6, Toirington-square ; 
or, Laboratory Medical School, 
Middlesex Hospital. 

The above analysis was made on tnrf frcmi Lancashire ; but, 
from other enperiment«, I find the turf from many of the bogs in 
Ireland exceeding it !n purity, and containing a much imalleT 
proportion of iucombustible matter. 

In considering tlie foregoing report and analysis, the great 
density of both the peat and peat coke, though produced from the 
lighter portion of the surface turf, is remarkable, the compressed 
peat being thirty per cent, denser than oak wood, and doable that 
of the lighter woods, while the coke is double the deasity of 
charcoal, and on a par with coal coke. 

I may here add, that this density which is so valuable where 
Intensity of heat is an object, may be still further increased, and 
with liltic additional expense. 

This being l!ie first time that the results of the litharge test, 
as applied to turf coke, has been communicated in this country, 
the value of which Bertbier, in his elaborate and admirable essay on 
combostible bodies, has fully established, I may be permitted to 
say that its accnracv, and the small amount of practical error to 
which the process is liable, as shown by Mr. Everitt, gives it a high 
claim to oar attention, although to persons not familiar with the 
nature of chemical testa, it may not be so self-evident. We here 
■ee that the extraordinary attraction which carbon has for oxygen, 
■nd the power which it thereby exercises of de-oxidizing metallic 
oxides, lenders the litharge tcGt the most suitable for determin- 
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iag tte absolute purity aod colorific powers of iLe vari 
■t leaiHt on a mnall scale. The carbon, under a. high temperature, 
uniting wilh the o\ygea in porportioii to ite calorific powers; 
while the lead, being thus depiivcd of that which is essential to 
its state of oxide, ia precipitated In itB pure metallit.' rorm, the 
relative ireiglils so thrown down represeotiag the true com- 
bustible rnlues of the scvernl cukes. 

[t will be observed that Mr. Evcritt, in stating the quantity 
and iiitcnaicy of ihe beat ^'iven out by peat coke, adds, that these 
are irrespective of the presence of Einy foreign matter which nay, 
be injurious to the iron. Now, we know that many foreign sob- 
Btaucee do enter into the compoaition of cnal and coke, and do 
exercise a very injurious influence over iron and steel in the 
furnace and forfje. In this respect the importance of the peat 
coke becomes apparent ; iron is not only sooner brought by it 
to a welding beat) but it is found to work softer, and with less 
of that scaling which ia so injurious, particularly in the operation 
of welding. 

These facts I have proved both in the furnace where large 
boiler plates are heated, and in the operations of the forge nrhete 
even the worst iron ivas improved in quality. 

It is not an uniffiportant coii si deration that peat coke may thol 
be produced from that portion of the bog which has ever been 
rejected as a. domestic fuel, nbea a denser kind is to be obtained. 
Again, that it is precisely (hat description of turf wliicU moat 
abounds in Ireland, and in most of the large bog districts has 
hitherto been regarded as an absolute incumbrance j alike unlit 
for fuel and for con\er5ion to agricultural purposes. This aiiset 
from its extreme porousness and levity — its being so far remoTcd 
from that decomposition which is esseotial to the vegetative 
functions of all soils, and also to its susceptibility of the ex- 
tremes of excessive moisture and excessive drought — over- 
charged in tveC seasons, and amounting to a mere caput mortuua 
in dry one.. 

The resin foel, alluded to in the foregoing report, is an arlifidal 
coal formed by an union of this peat coke and bituminous niattfr 
up to the point of saturBtioo. Of the uses and properties of this 
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fiiel, as well ai of other advantages derivable from tba applica^ 
tion of peat, I shall, with your peimission, ou a futore occasion, 
■ubmit to yoDT consideration. 1 am, &c., 

C. W. Williams. 
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REPORT OF TRANSACTIONS OF THE INSTITUTION 
OF CIVIL ENGINEERS. 

(CoulinUpJ from p. 210.) 

History and Constroction of Westiniiister Bridge, accompanied 

with detailed Drawings. By F. WLiaLaw, M. Inst. C.B. 

This ftcconut of Wcstininater-bridije has been extracted ftom 
the very voluminous documents iu the Westminater-bridge office, 
acctss to which was given lo the author of this paper by the 
kindness of Mr, Swinburne, the resident engineer to the bridgei 

The first act was passed in 1736, and empowered certain com- 
missioners to raise monies by lottery. Three sites were pitched 
npon J the Horseferry, over against the ' Palace-yard, and over 
ftgainst Woolstaple, which latter was finally fixed on. The 
scheme was violently opposed by the City of London and the 
Thames watermen. The commissioners selected a veiy cnriouB 
and well-designed wooden superstructure, by James King; but 
having determined that the bridi^e should be of stone, they ac- 
cepted a proposai from Mr. Labelye to found one pier by means 
of caissons, and which he had offered to build at his own expense. 

This bridge, so lasting a monument to the genius of Labelysj 
consists of fifteen seini-circular arches, decreasing regularly ill 
■pan by 4 feet from the centre, which measures 76 feet, to (he 
■isth arch on each side, which is 52 feet in span ; all the arches 
spring from the line of low water of 1736. The ivhole distance 
between the abutments is 1068 feet, with 870 feet clear water- 
way, and 198 feet solid. A peculiar feature in this bridge is, 
that the spandils arc formed of radiated Furbeck blocks with 
occasional bond stones, and the interior filled with ballast and 
I rubbish. 

The design of Mr. Labelye was the only one [for laying the 
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foundatioilt of the piers under water, and the I 
caisBons for ibis purpose then first took place. Tlie construction 
of tbese caissons «nd metliod of founding the piers by meaai 
thereof, are fully described and Uluatratcd, Tlie piles were 
driren by an engine invented by Mr. Valooe, a watch-maker; 
it was erected on a platform, fised on the top of a barge, and 
wurlted by tliree horses walking round and turning an upright 
■baft, on which was fixed a large cog wheel and a drum, on 
which the rope was wound, and passing by pulleys to the top of 
the guide frames, was connected with a follower furnished wilh 
tongs, as in the common pile engine. The number of atrolces io 
an hour was about 150. at an elevation of 9 feet ; the weight of the 
ram 1700 lbs. The piles were generally cut off; the time occu- 
pied in cutting off a pile about 15 inches square and 10 feet 
under water, being not more than a minute and a half. The con- 
•truction of the abutments and of the arches Is fully described; 
ftud the quantity of stone employed in the middle 76-foot arch, 
and the two adjoining 72-foot, is stated ; the expense of the^e 
three arches was 24,07-1/. 

The centres employed were on the principle of the diagonal 
truss; for the five middle arches three rows of piles were drivea 
on each side to support the centres, and for Ihc other arches only 
two rows. Each centre consisted of five ribs of fir timber, resting 
on transverse and longitudinal oaken plates. The five centres 
used on the Westminster side were afterwards used for the cor- 
reipouding arches on the Surrey side; the striking of the cen- 
tres was first performed by means of circular wedges of a pe- 
culiar construction : this mode, however, from its expense, wsj 
■uperseded by straight wedges. 

A most interesting portion of the history is that which relates 
to the l^-feet sunken pier. There was no piling under tb^ 
caisson bottoms, and the removal of gravel of tbc bed of the 
river very near the pier in question, occasioned consequently ■ 
sinking. The progress and nature of the sinking are accurately 
detailed. The south point had settled 14 inches, and tbe north 
point 13 inches i and the sinking still going on, it was deter- 
mined to remove the anperstructure above the sunken pier and 
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damaged archej : the sinking stili continaed, but at last appeared 
to stop, and tlie whole nmount was found to be 3 feet 4 inches at 
the north-west angle, and 2 feet 7 inches at the south-east angle, 
of the pier. Centres wi-re erected nader the two damaged arches ; 
the adoption of wliicli plan waa recommended to the commis- 
sionei'B in the following u'urds: " If the pier should settle much 
nore, it is not iu the power of any mortal agent or agents to 
hinder the arches from following it, as Inng as it is possible ; and 
therefore, in that case, the two arches, instead of parting asunder 
and their materials falling into the river, and not to be taben np 
withont a great expense of time and money, will be received, and 
their materials supported and secured, in order to their being re- 
gularly unbuilt," The pier, however, lightened as above described, 
did not continue to sink, and the weiglit over the piers was con- 
siderably reduced by introducing segment arches over the IS-foot 
pier, and half arches over the adjoining piers, leaving a consider- 
able void space beneath each. 

Labelye presented to the commissioners several reports on the 
open joints, on tlie sunken pier, on the Surrey New-road, and on 
the completion of the workj. These are most interesting, serv- 
ing, as they do, to exhibit [he state of engineering at that time 
in the country. 

A detailed account is also given of the ingenious wooden su- 
perstructure designed by Mr. James King, and of Mr. Batty 
Lan^Iey'a design for a wooden bridge at the Horseferry, The 
author has also collected, at immense pains, the prices of mw 
terials and of labour as paid in the erection of ^\'estmi aster, 
bridge; he has also compiled a journal of works from the 
commencement of the undertaking to the time the bridge wai 
opened. These most interesting and instructive documents are 
collected from the voluminous records deposited in the Bridge- 
office. 

The paper is accompanied by an atlas of eleven drawings, 
showing the site and all the details of the bridge, with fac-simile 
signatures of Charles Labelye the engineer, and Messrs. Jelfe 
and Tufnell the contractors. 

VOL, XIII. 3 ft 




e,J?i9^^| 



nttt of Ijlatcntis 

Oranltd m Scotlattd betweii 22d Deeanber, 1838, 
January, 1839. 



To Steplien Geary, of Hamilton -pi ace, London, architect, for Im- 
provemeDts in the preparation of fuel> — '29th December. 

— William Brown, of Port Dundaa, near Glasgow, iu coase- 
, ^aeuce of a commuQicatioQ from a foreigner residing Abroad, 

ior a flooring machine, for planeing, reducing to an uniform 

, thickness and breadth, and grooving, feathering, or tongneing 

vood uaed for flooring and other purposes. — 39tii December. 

— Henry Huntley Mohun, of RegentVpark, London, M.D., for 
improvements iu apparatus for producing light and heat.— 
29th December. 

— Joseph Davies, of Kelson -square, in the county of Surrey, for 
acoin|ioGition for protecting wood from flame. — 4th Jannary. 

— William Wainwright Potte, of Uuralem, china-mnnufactarer, 
for certain improvements in machines applicable to tUc print- 
ing or producing patterns, iu one or more colours, on metallic 
preparations, to be transferred to earthenware, porcelain, china, 
glass, metal, wood, cloth, paper, papcr-machee, bone, slate, 
marble, and other suitable substances. — 7th Januaiy. 

— William Gossnge, of Stoke Prior, iu the county of Worcester, 
manufacturing chemist, for certain improvements in manufac- 
turing iron, — 12th January. 

— Joseph Fra3er,of Halifax, Yorkshire, forcertaiu improvemenls 
in the apparatus of machinery to be employed as centerings Or 
supporters in the construction of bridges and arches, audi 
tunnels or other mining operations, — 14th January, 

~ John Fowler, of Birmingham, for certain improvements iti 
paring or manufacturing sulphuric acid. — I4t,h January. 

— Riehaid Thomas Beek, of Little Stonham, Suffolk, com- 
municated from a foreigner residing abroad, for a new or im- 
proved apparatus or mechanism for obtaining power and 
motion, to be used as a mechanical agent generally, which he 
intends to denominate rotas vivs.— 14th January, 



59 or I 
■dU^ 



New Pafenti Sealed. itff 

To William Brindlcy, of Birmiogfaaiiiy paper-tray matmliMliirer, 
for certain improved arrangemcDts in the construction of screw 
presses. — 17th January. 

•— John Small, of the Old Jewry, London, merchant, communi- 
cated by a foreigner residing abroad, for improvements in the 
manufacture of thread or yarn, and paper, by the application of 
certain fibrous materials not hitherto employed. — 2l8t Jannary. 

— John Thomas Betts, of Smithfield-bars, London, rectifier, 
communicated by a foreigner residing abroad, for improvements 
in the process of preparing spirituous liquors in the making of 
brandy. — 2 1st January. 

— Benjamin Ledger Shaiv, of Henley, near Huddersfield, clothier^ 
for improvements in preparing wool for and in the manufac* 
tore of woollen cloths, parts of which improvements areappH^ 
cable to the weaving of other fabrics. — 21 st January. 

' — John Chanter, of Earl-street, Blackfriars, London, and i*eter 
Berie, of Dundee, engineer, for improvements applicable to 
steam boilers. — 21st January. 



SEALED IN ENGLAND. 

1839. 



To Samuel Clegg, of Sidmouth-street, Oray^a-inn-road, 
engineer, for a new improvement in valves, and the com- 
bination of them with machinery. — Sealed 3d January — 
6 months for inrolment. 

To Henry Robert Abraham, of Keppel-street, Russell- 
«quare, architect, for improvements in apparatus applicable 
to steam-boilers. — Sealed 3d January— 6 months for in- 
rolment. 

To Thomas Nicholas Raper, of Greek-street, Soho^ 

gentleman, for improvements in rendering fabrics and 
father waterproof.— Sealed 3d January— 6 months for ia- 
rolment. 



SOS iVew Patent* Seated. 

To Abel Morrall, of Studley, Warwick, needle i 
for certain improvemenls in the making or manufacturing 
needles, and in the machinery or apparatus employed 
therein. — Sealed 3d January— 6 months for inrolment. 

To Louis Mathuriii Busson du Maurier, of Lombard- 
Btreet, gentleman, for improvements in the construction of 
springs for carriages. — Sealed 3d January — G months for 
inrolment. 

To Miles Berry, of the Office for Patents, Chancery- 
lane, patent agent, for certain improvements in rotatory 
engines to be worked by steam or other fluids.— Sealed 
4th Januarj" — 6 months for inrolment. 

To Hickling Burnett, of Wharton- street, Bagnigge 
Wells-road, gentleman, for new and improved machinery 
for sawing, planeing, grooving, and otherwise preparing or 
working wood for certain purposes. —Sealed Bth January 
— 6 months for inrolment. 

To Joseph Clisild Daniell, of Limpley Stoke, in the 
county of Wilts, for an improved method of weaving woollen 
cloths, and cloths made of wool together with other ma- 
terials. — Sealed 9tli January — 6 months for inrolment. 

To Moses Poole, of Lincoln's-inn, gentleman, for certain 
improvements in clogs. — Sealed 11th .January — 6 months 
for inrolment. 

To John Howarth, of Aldermanbnrj', manufacturer, for 
certain improvements in machinery for spinning, ro\'ing, 
doubhng, and twisting cotton and other fiorous materials. 
— Sealed 11th January — 6 months for inrolment. 

To John Ashton, of Manchester, silk manufacturer, for 
an improvement or improvements in manufacturing plush 
of silk or other fibrous materials. — Sealed 1 1th January 
— 6 months for inrolment. 

To John Swain Worth, of Manchester, merchant, for 
an itnproved machine for preparing and cleaning wool for 
manufacturing purposes,— Sealed 11th January — 6 months 
for inrolment. 

To William Newton, of the Office for Patents, Chancery- 
lane, civil engineer, for certain improvements in machines 
for drilling land, or sowing grjun and seeds of different 
descriptions, — Sealed 11th Januaiy — 6 months for i 
ment. 
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I Frands Brewin, of the Old Kent-road, tanner, for 
certain improvements in using materials employed in tsn- 
ninst and preparing the same for other useful purposcfl.— 
Sctded 1 1th January — 6 months for inrohnent. 

To Robert Logan, of Trafalgar-square, Esi^., for a new 
cloth or cloths constructed from cocoa-nut tibre, and for 
certain improvements in preparing such fibrous meteriiil 
for the same and other purposes.— Sealed 11th January— 
6 months for inrolmcnt. 

To Wilham Ponsfonl, of Wangye House, Essex, gentle- 
man for an improvement in the manufacture of hats, and an 
improved description of fett suitable for hats and various 
other useful purposes, and improvements in preparing the 
_ material or materials chiefly used in the manufacture of 
Kiuch felt — Sealed 13th January— 6 months for inrohnent. 
^B To Edwin Martin, of the village of Brasted, in the 
^Elsounty of Kent, plumber, for his invention of an improved 
B'method of laying coverings, composed of lead or other metal, 
I on the roof of houses, or other buildings, with drains, 
r TFhereby the part of the water falling on such roof, which 
would othenvise penetrate, is carried off, and rolls and 
seams are rendered unnecesgarj-. — Sealed 12th January — 
6 months for inrolment. 

To Joseph BurchjofBankside, Blackfriar8,calico-printcr, 
for his invention of certain improvements in printing cotton, 
woollens, paper, and other fabrics and material, — Sealed 
15th January— 6 months for inrolment. 

To Wilham Witham, of Huddersfield, machinist, for 
improvements in engines to be worked by steam, water, 
or other fluids, — Sealed 13th January — 6 months for inrol- 
ment. 

To Hugh Ford Bacon, of Fen Drayton, Cambridge, 
clerk, for an improvement or improvements in apparatus for 
regulating the flow or supply of gas through pipes to gas 
burners, with a view to uniformity of supply.— Sealed 1 7th 
January — 6 months for inrolment. 

To William Holme Heginbotham, of Stockport, in the 
county of Chester, gentleman, for certain improvements in 
machinery or apparatus for propelling boats or other vessels 
to be employed either for marine or inland navigation, and 
to be worked by steam or other power, — Sealed l7th 
I January — 6 monthe for inrolment. 
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To William Newton, of the Office for Patents, 
cery-Iane, civil engineer, for certain improvements in en- 
gines to be worked by air nr other gases, being a com- 
munication. — Scale J 17th January — 6 months forinrolment. 

To Oglethorpe Wakeliu Barratt, of Birmingham, meta! 
gilder, tor certain improvements in the process of decom- 
posing muriate of soda for the manufacture of mineral, 
allcali, and other valuable products. — Sealed lltth January 
— 6 months for inrolnient 

To Joseph Gamett, of Haslingden, in the county of Lan- 
caster, dyer, for certain improvements in machinery or ap- 
paratus for carding cotton, flax, wool, or any other Bbroua 
substances. — Seated I9th January — 6 months forinrohnent. 

To Richard Diigdalc, of Thaycr-strect, Manchester, 
engineer, for a method or methods of increasing the 
security, tenacity, and strength of beams, axles, rods, and 
other articles made of iron and steel. — Sealed 19th January 
— fi months for inrolment. 

To Caleb Bedells, of Leicester, manufacturer, for an im- 
^^o^'ement in gloves, stockings, and other articles of hosiery. 
— Sealed 21st January — 2 months for inrolment. 

To John Coope Hadden, of Bazing-place, Waterloo-road, 
ci^-il-engineer, for improvements in machlnerj- or apparatus 
for propelling vessels and boats by steam or other power. — 
Sealed 22d January — months for inrolment. 

To George Stevens, of Stowmarket, Suffolk, brewer, for 
certain improvements in stoves. — Sealed 22d January — 
G months for inrolment. 

To John Horrocks Ainsworth, of Halliwell, Lancafiter, 
bleacher, for certain improvements in machinery or appa< 
ratiis for stretching, drying, and finishiuE woven fabrics. — 
Sealed 24th Januarj'— 6 months for inrolment. 

To Thomas Dowling, of Chapel-place, Oxford-street, 
gentleman, for improvements in prepaiing metals for the 
prevention of oxydati on,— Sealed 24th January — 6 monthi 
for inrolment. 

To Robert Copland, of Corn-land, Wandsworth -road, for 
improvements in water-wheels. — Sealed 24th January— 
6 months for inrolment. 

;'. To Pierre Jean Isidore Verdun, of the Sabloniere-hote), 
Leicester-square J gentleman, for improvements in the ma- 
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nufacture of starch ; and in machinery for preparing and 
in employing of the refuse matters obtained m such manu- 
fiicture. — Sealed 25th January— 6 months for inrohnent.' 

To John Howard Kyan, of Cheltenham, Esq., and 
William Hyatt, of Lower Fountain-place, City-road, en- 
gineer, for improvements in steam engines. — Sealed 29th 
January — 6 months for inrolment. 

To John Hillard, of Bread-street, Cheapside, merchant, 
for certain improvements in machineiy or apparatus for 
making or manufacturing screws. — Sealed 29th January — 
6 months for inrolment. 

To William Lukyn, of Lower Cowley-house, Oxford, 
dentist, for certain improvements in applying and attach- 
ing artificial and natural teeth. — Sealed 29th January — 
6 months for inrolment. 

To Thomas CoUette, of Aylesbury, in the county of 
Buckingham, for improvements in children's cots. — Sealed 
29th January — 2 months for inrolment. 

To Charles James Blasius Williams, of Half-Moon-street, 
Piccadilly, Esq., M.D., for certain improvements in two- 
wheeled carriages. — Sealed 29th January — 6 months for 
inrolment. 

To Robert Carey, of Breadgar, near Sittingboume, in 
the county of Kent, gentleman, for certain improvements 
in paving or covering streets, roads, or other ways. — 
Seated 29th January — 6 months for inrolment. 

. To Frank Hills, of Deptford, in the county of Kent, 
inaniifacturing chemist, for his invention of certain im- 
provements in the construction of steam boilers and of 
locomotive engines. — Sealed 29th January — 6 months for 
inrolment. 
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To Joseph Lincoln Roberts, of Mancheater^ in the 

county palatine of Lancaster j merchant^ for an invention 

of a certain improvement or certain improvements in 

horns for weaving ^ being a communication from a certain 

foreigner residing abroad. — [Sealed 15th April, 1837.] 

These improvements in looms for weaving apply particu- 
larly to those looms which are intended for the purpose of 
weaving knotted counterpanes and such other figured 
&brics as may be woven by the said machinery, where the 
warp or weft is raised from the surface in knots or loops, 
in order to compose or form a pattern upon the surface of 
the &bric; and my improved loom properly consists of two 
parts or divisions ; first, that which weaves the cloth or 
forms the fabric; second, that by which the figures are 
wrought. ^ 

The first part or division of the loom is described as 
follows : — The frame consists of four upright posts a, «, a, a, 
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see figa. 1, 3, 3, and 4, IHat« XIV.; 6, b, h, h, are cross 
rails, which connect the posts together; c, c, c, are cron 
horizontal rails for the same purpose of connecting ^Asa 
ends of the framework ; r, is a platform for the weaver to 
stand upon ; d, represents the beam or roller on which the 
yam is wound before weaving ; e, e, are weights suspended 
by friction straps, passing over the heads of the beam d, to 
keep the warp at a proper degree of tension, and to ttUoiv 
it to unwind as fast as it is filled by the woof, when beaten 
up by the lay ; _^ is a roller^ over which the yarn passes to 
change its direction ; g, is the breast beam, over which the 
cloth passes ; It, is the cloth roller, for receiving what has 
been completed ; i, is a ratchet wheel and pinion ; i, is a 
lever for communicating motion from the lay to the cloth 
roller ; k, k, are catches to secure the roller while the lever 
i, is acted upon by the lay j /, /, are treadles, which are 
scted on by the weaver's feet; m, m, represent straps, 
'which communicate motion from the treadles /, I, to the 
Btrapa c, c, which shafts continue the motion by means of 
the bevel gears p, p, to the rollers q, g;T, r, are straps, for 
connecting the rollers q, q, \vith the heddles which raise 
and depress the warp to receive the shuttle ; t, t, are straps, 
by which the heddles are suspended from the roller s, sup- 
ported by the stands u, v. The roller s, turns on its axis 
in opposite directions as the heddles are raised or de- 
pressed j V, is the axis on which the lay vibrates. The 
supporting parts of the lay, called swords, appear atw,V2: 
w, is a cross rail between the swords ; y, represents the 
race beam, upon which the shuttles sUde, and to which the 
lower edge of the reed is attached; r, is the top shell of the 
lay, wliich receives the upper edge of the reed; p, p, 
are rods, bent as represented in the drawing, with their 
extremities made fast to the post «, and the cross rail b; 
Si ?) fti'e stands screwed to the race beamj playing on the 
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T6&&pfPi r, r, represent springs encircled on the rods 
jfyf^l one extremity of each spring abuts against the pin 
inserted in the rods py p ; the other extremity presses 
against the stands q% q^. The object of the springs is to 
counteract the weight of the lay, and render it more 
easily moved by the weaver : ^^ ^, are studs, extending 
from the breast beam g^ to prevent the lay passing beyond 
A given point, when it is brought forward to beat up the 
woof. 

- The double shuttle boxes are visible at a* ; i, i, are the 
pecker rods or spindles, made fast in the stands c', c', on 
which the peckers or drivers d% d% slide; e*, e', e*, are 
pecker strings, which connect the drivers d^, d*, with the 
handle y. The drivers are driven forward alternately, by 
the weaver grasping the handle y^, the force of which mo- 
tion lodges the shuttle in the box at the end of the 
lay, opposite to the driver that is drawn forward ; ^, y, are 
pldleys with springs encircled on their axes. The object of 
tHe springs and pulleys is to take back the peckers after 
they have been drawn forward by the .weaver ; -sr', ^, are 
slaings, which connect the peckers with the pulley a?, y. 

■ From what has been explained, it would appear that only 
one shuttle would be put in motion ; but as two are em- 
ployed, an apparatus is added by which they are brought 
alternately before the drivers d', d^, being described as fol- ' 
lows: — g^ g^ are V^s, upon which the shuttle boxes slide with 
a horizontal reciprocating motion : K^ U^ are screws to regu- 
late the degree of motion of the shuttle boxes ; i', f^, i^, t', 
represent arms extending from the shaft/, with their lower 
extremities passing through mortices made in pieces of 
iron P, Vy screwed at the bottom of the shuttle boxes ; 
Fj F, are stands which support the shafts/; &% repre- 
sents the handle wlych the weaver grasps, and by giving 
to-it an 0seilktkig motioi^ ishiftsjthe bo^s^ ; 
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We. now, come to tlie second part or diviaiou of the loom, 
which accomplishes its object by three principal opera- 
tions : first, that which regulates the variations in the 
pattern or figures, adjusts tlie springs and stop bar, 
raises the hooks or dents, and prepares tlie woof to be acted 
on by them ; second, that which sinks the hooks to form 
the knots which compose the figure ; tliird, that which re- 
leases tlie hooks from the knots, and allows them and other 
parts of the machinery to return to their former positions. 

The first operation is described as follows: — a, is a 
pulley revolving on the first shaft b", receiving motion 
from the millwork by the belt c, and giving motion to the 
maeiiineiy to produce the first operation, when the clutch 
rf", connects it with the shaft i". The clutch d", by its 
reciprocating motion through the chuck/", which is made 
fast to the shaft b", connects and disunites the shaft b^', 
with the pulley a" : motion is given to the clutch d", to 
form this connexion, by the shifting rod ff", which the 
weaver grasps at the ball A", and shdcs in the stands i", i", 
towards tlie right. This gives motion to a lever, whose 
long arm J, is connected with the rod ff", by means of a 
mortice, tliTOiigh which tt passes. The shaft k", turning 
on bearings in stands F' ; /, is the fulcrum of the lever ; m", 
b the short aim which, by pressing against the spring n", 
overcomes its elastic force. The upper part of the spring 
is made fast to the cross rail o", while its lower extremity 
plays in a groove in the clutch d" : p", is a spring attached 
to the spring n", and locks or catches on the stand g", 
when the clutch d", is brought in contact with the studs 
extending from the pulley a", and thus secures the con- 
nexion between the pulley a", and the shaft d" ; r, repre- 
sents a cogged wheel, which takes into the cogged wheel 
a", and revolves the shaft /", on the axis. Attached to the 
shaft (", are three wipers or cams, from which the three 
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principal motions of the first operation are derived. The 
first motion has for its object to regulate the variations 
madcTin the pattern or figure, which is effected in the fol- 
lowing manner: — The aim u^^^ receives an oscillating 
motion fi'om the wiper v'^y and turns the shaft w ; on its 
axis js^^y a?^y are arms, extending from the shaft vf^^ which 
oscillate as the shaft vf^^ turns on its axis alternately in 
different directions : y*^, y^^, are connecting bars, which 
communicate the oscillating motion fi'om the arms s?^, ^% 
to the prism frame 2?^ : a^^, is the axis on which the prism 
frame vibrates ; ^^, represents a spring, attached at one 
end to the bar y'^, and at the other extremity to the cross 
rail c. The object of this spring is to take back the prism 
frame after it has been drawn forward by the cam r" ; i, 
represents a four-sided prism, having as many holes bored 
in each side as there are knots to be raised in any thread 
of the woof, and to correspond in number with the hooks 
or dents which act on the filUng. It also has projecting 
points or teeth w^, i**, 1^ ; the object of which is to enter 
holes made in the pattern card, so as to bring the remain- 
ing holes in the pattern card directly over the holes in the 
prism: c3, is a double pall, shaped as seen in fig. 11, and 
vibrates on a pin which connects it to a stand on the frame- 
work of the machine. 

The prism is made to turn one quarter revolution at each 
oscillation, by means of the upper hook of the double pall 
c 3, retaining one comer, while the other part is carried out. 
When the figure to be woven is half completed, it is neces- 
sary to reverse the motion of the prism, to turn back the 
pattern card. This is effected by attaching a spring to the 
projecting arm of the double pall c3, which brings the 
lower hook of the double pall c 3, to act on the prism. The 
hooks of the double pall 3^ turn the prism, by acting on 
the friction rollers of a wheel rfS, on the extremity of its 
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■xifi. This wheel may be constructed of two parallel f 
having four holes drilled in each opposite to aiiA other, 
and corresponding in position with the corners of the prism, 
to ierve as bearings for four small cvlinders or &ictiaa 
rollcrsj which ser%-e the same purpose as the teeth of a 
ratchet wheel ; e 3, is a piece of iron or other metal, shaped 
in the form of a T, and moving in proper supports attached 
to the prism frame ; /'3, is a spiral spring, encircled on the 
upright part of the T, e 3, and forces it against the friction 
rollers in the wheel rf3, to prevent the prism from turning, 
except by the action of the hooks of the double pall c3; 
ff3,ff5,t/3, represent as many horizontal wires as there 
are holes bored in each side of the prism : they are so ar- 
ranged as to slide in holes drilled in the plates of iron h 3, 
1 3,j3, screwed to the cross rails k 3, l3. Between the plates 
of iron, screwed to tlie cross rad A3, a spu-al spring mS, Is 
encircled around each horizontal wire ff3, gZ, ff$, and 
attached thereto at one end by a pin inserted in the hori- 
zontal wire ff 3. This pin also serves the pmfoae of a 
shoulder, to prevent the return of tlie horizontal wire be- 
yond a proper distance. The opposite end of the spring 
m3, abuts agamst the plate ofirony3: this spring yields 
to any gentle pressure on the end of the horizontal wire jr3, 
projecting beyond theci'osa rail 1 3, and returns to its place 
again when that pressure is removed. In the end of each 
horizontal wire projecting beyond the cross rail A 3, is an 
eye, throiigh which a wire « 3, passes, hooked at one end, 
and arranged vertically over the lifting bar s3. The wire 
n3, is more partlculai-ly described hereafter. 

The ends of the horizontal wires projecting beyond the 
cross rail 13, are so arranged as to enter the lioles of the 
prism as it swings towards them. If tliis was the whole of 
the apparatus, it is evident that the prism 1/3, could pro- 
duce no effect on the horizontal wii-cs ff3,ff3, for the endi) 
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*f them being received at each awing of the prism into the 

corresponding holes of the prianij all pressure on the same 
would be avoided. 

If we cover each face of the prism as it is brought suc» 
cessively against the ends of the horizontal wires, with a 
piece of pasteboard o 3, called a pattern card, pierced with 
holes corresponding to those of the prism, and opposite to 
certain of the horizontal wires, which it may be necessary 
(o have remain at rest, it is evident that all the other hori- 

intal wires wiUbe pushed forward; thus withdrawing the 

toked wires tt3, »3, with which they are connected, from 
the action of the lifting bar, which, when raised, will carry 
up with it only those hooked wires n 3, n 3, which have not 
))een pushed back, or, in other words, those the horizontal 
wires of which were opposite to the holes in the pattern 
card 3. Thus, any variation may be made in the figure 
pr pattern, bj a corresponding variation in the pattern card. 

The object of the next motion is to raise the hooks, and 
lirepare the woof to be acted on by them. This is accom- ■ 
phshed as follows : — An oscillating motion is given to the 
srm^3, by the wiper or cam qZ i this turns the shaft r3, 
fm its axis, and raises the lifting bar s 3, which is connected 
to the shaft r 3, by the arms 1 3, and the bars u 3, u 3. 
When the lifting bar a 3, is raised, it carries mth it those 
}}aol£ed wires n 3, n 3, which were not pushed forward by 
'.^e horizontal wires, as before described. The hooked wires 
ft 3, n 3, are connected with a joint, with the levers v 3, r 3> 
fmd raise those ends of them to which they are attached ; 
tfS, K/3, are the fulcra on which the levers turn; a/ 3, re- 
presents a rack ha\'ing suitable guides, between which the 
ends of the levers are inserted, and play during theii- mo- 
tion up and down; j/ 3, y3, y3, represent vertical wires, 
which are attached at their lower ends by a hinge joint to 
1 tli« levers v 3, v 3, and at their upper ends to the hooks or 
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dents zi, z3. They communicate motion from the levers 
V 3, V 3, to the dents or hooka zS, z5. Tlie hooks z3,z3, 
compose every fourth dent of the reed, and are made to 
slide in the bands of the reed with a vertical reciprocating 
motion. 

The moveable hooks s3, z3, are more particularly 
shown in Rg. G, and are shaped and formed as therein seen. 
On each side of the hook ia a piece of copper or other 
metal a 4, bevelled at the top, its object being to separate 
the threads of the warp when the hooks are raised, so as to 
prevent any accident which might occur by the points of 
the hooks catching the threads of the warp while going 
down. The reed is similar in construction to those in 
common use in other looms, with the exception that next 
to every third dent is placed one of the moveable dents 
which act on the woof or filling. The number of moveable 
dents, and, of course, the number of fast dents between 
them, are regulated by the kind of fabric to be manufac- 
tured : thus, instead of three fast and a moveable dent, as 
above mentioned, there may be four or more, at pleasure, 
and a moveable dent next in order, as seen in fig. 4, where 
b4, i4, 6-1, represent the fast, and z3, the moveable denta. 
The construction of the reed, or that part of it which 
relates to securing the denta, differs somewhat from the 
mode usually adopted in reeds in common use. There are 
two strips or bands of iron at the upper and lower edge of 
the reed, between which the ends of the dents are inserted. 
A notch is formed on the under and upper edge of each 
band on either side of each moveable dent ; the dents are 
then secured in the bands by means of a v,-ire properly 
wound between them around the bands, which being re- 
ceived into the notches, prevents the moveable dents from 
becoming misplaced by the operation of the loom or other- 
wise : the fa^t dents are soldered or otherwise fastened 
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together at the top, to prevent their dropping out in case 
they are not made secure by the wire wound between them. 
An arm c 4, simihir to the arm ( 3, extends from the 
shaft r 3, (being hid in the drawing by the arm 1 3.) At- 
tached to the arm c 4, is a strap d 4, which when the strap 
r3, tm-ng on its axis, communicates motion to the pulley 
e 4 ; _/^4, represents a spring, which locks or catches into 
a notch made in the circumference of the pulley e 4, when 
it has completed that part of a revolution it is caused to 
make by the strap d4, and prevents it from turning when 
the strap di, is slackened, as the shaft r 3, turns to depress 
the lifting bar 5 ' : (/ 4, is a strap which communicates 
motion from the pulley e 4, to the shaft A 4 ; w 1 , is a small 
pulley on the axis of the lay to guide the strap g 4, so that 
during the vibrations of the lay it shall preserve an uniform 
tension. Attached to the shaft k 4, are three wipeft or 
cams 1 4, i 4, i 4, which impart an upward motion to three 
vertical TodiaJ4,j4,ji, placed over them ; attached to the 
top of the rods is a piece of metal k 4, called the race piece, 
which is raised by the rods^' 4, j 4, to touch the lower shed 
of the warp M'hile the moveable dents or hooks are acting 
on the filling gi'ooves /4, /4, are made in that edge of the 
race piece presented to the reedj corresponding in number 
and position with the moveable dents, the hooked parts of 
which pass through the grooves as the dents move up and 
down in the bands of the reeds. The race piece k 4, sup- 
ports the woof as it is acted on by the hooks, and thus 
makes the knots ofan uniform length; m4, is a strap which 
receives motion from the pulley e4, and communicates 
it to the shaft n4, by the means of the arm oi, to which 
it is attached ; m 4, is a shaft extending horizontally across 
the loom, supported by the stands p4, p4. To this shaft 
are attached the pieces of metal qi, y 4, shaped and formed 
' as seen in figs, 4, and 5. Attached to their upper surface 
' VOL. xm, 2 T 
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are upright pieces r4, r4, to serve as supportei 
guides for the wires s4, ^4: the nirea x4, «4, slide in 
holes in the top of the pieces ?■ 4, r 4 : M, /4, are arms 
affixed by a screw to the wires s 4, s 4, and slide in slots 
made in the pieces of metal p4,p4; u 4, is a spiral spriDg, 
which encircles the wire between the aim 14, and the 
upright piece >■ 4 ; v 4, is a lever, whose fulcrum is at w 4, 
having one arm jointed at x 4, to the piece y 4. The joint 
ar 4, is so constructed that the piece y4, cannot fall below 
s horizontal line : z4, is a projection from the shatl n4 ; 
and a 5, is another from the race beam y. & 5, is a spiral 
spring, with one end attached to the lever v 4, and the 
other to the breast beam ; c 5, is a spiral spruig, encircled 
around the shaft n 4, having one end attached to the shaft, 
and the other to the breast beam. 

The object of this apparatus is to push the filUng under 
the hooks to be acted on by them to form the knots ; this 
ia effected as follows : — The strap m 4, brings down the 
apparatus to a level with the top of the race beam, thereby 
causing the points of the wires 5 4, 3 4, to pass down behind 
the woof; at the same time the shaft m 4, turning, allows 
the short arm y4, of the lever v4, to fall to a horizontal 
position : the lay coming forward, until it meets the stops 
da, d 8, projecting from the underside of the pieces of 
metal y 4, y 4, causes the projection a 5, to strike against 
the side of the arm y 4, which pushes the other arm of the 
lever and the wires * 4, s4, forward towards the reed, car- 
rying the tilling along with it under the hooks. 

The third motion adjusts the stop bar and the springs, 
which support and prevent the levers from falling by their 
gravity when the lifting bar, by which they are raised, i 
turns to its place. The arm e 8, receives motion from t 
wiper or cam d 5, and turns the shaft e 5 : ff5,ff5, are C 
necting bars, jointed at one end of each to the arms/Sjj 
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and at the other end to the levers A 5^ A 5 ; i5yiSy are up- 
right rods, which slide with a vertical reciprocating motion^ 
in suitable stands, and serve to support the stop bar^S. 
This stop bar^S, receives the ends of the levers as they 
are forced down by the cylinders, and regulates the degree 
of motion thus given, to the hooks or dents ^ 3, ^r 3 : A: 5, *5, 
represent springs arranged vertically before the levers v 3, 
and made fast at the bottom to the stop bar^ 5, The ends 
of the levers t? 3, v 3, rest upon the ends of the springs, and 
are supported by them. The springs yield to any upward 
pressure made on the opposite ends of the levers v 3, and 
allow them to sink down to the stop bar. When the levers 
strike the stop bar^ 5, the shoulders of the springs lock or 
catch on the ends of them, and prevent them from being 
raised by the resistance of the woof, as it is acted on by the 
moveable hooks or dents r3. As the hooks are forced 
down by the motion of the levers, they act on the woof, and 
force it into their corresponding grooves in the race piece, 
thus making the knots which compose the pattern or figure. 

The cams or wipers on the shaft 1 4, are so shaped as to 
give the three principal motions of the first operation rela- 
tively as follows : — The prism is first brought forward to 
push back the hooked wires ; then the lifting bar, the 
springs, and stop bar rise up simultaneously, and imme- 
diately as the lifting bar arrives at its destination, it returns 
again to the place from whence it started ; when the lifting 
bar has descended, the prism returns to its former position. 

The first operation being completed, the stud z 6, pro- 
jecting fi-om the cogged wheel s 4, unlatches the spring/? 4, 
thereby releasing the spring n 4, which, by its elastic force, 
withdraws the clutch rf4, from the studs extending from 
the pulley a 4, and thus destroys the connexion between 
the pulley a 4, and the shaft b 4. After this connexion is 
destroyed, the stud a 7, projecting from the cam or wiper 
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V 4, strikes against a slioiildtr iirojcctiug from the upri| 
bar b J, and prevents tlie cams from passing beyond a given 
point by their momentum. As it is evident that so mucb 
of the voof must draw in from the shuttle as is required 
to form tlie knotSj it is necessarj', in ordei" to prevent the 
moveable dents from cutting it off by the downwai'd mo- 
tion, tliat eaeh should act on the woof sticceasivelj, thf 
one after the other. 

The second operation of the machinery accompliaheB 
above object, and may be undci'stood as follows : — / 5, is 
pulley, which revolves on the sliaft »j 5, receiving its motion 
from the millwork ; n 5, is a clutch, which slides with a 
liorizontal reciprocating motion, and connects and dis- 
unites tlie pulley /u ; with the shaft jh 5, motion is given 
to the clutch n 5, to form this connexion by means of the 
shirting rod 5, which the weaver grasps at the ballp5, 
and slides towards the right : this moves a lever, whose 
long arm q 5, is connected with the rod o 5, by means of a 
mortice, through which it passes. The shaft v 5, is the 
fulcrum; s3, is the short arm which passes against the 
spring a 5, and overcomes its clastic force. The spring u 5, 
is made fast to the post of the frame, with the other extre- 
mity playing in a groove in the clutch « 5 ; and v 5, repre- 
sents a lever which extends across the loom, with its 
fulcnim M) 5, in the centre, fig. 8, attached to the frame 
^ 5, is a spiral spring, which exerts an upw^avd force on that 
arm of the lever to which it is attached. When the spring 
u 5, is acted on by the short arm 3 5, to bring the clutch 
m5, in contact with the pulley 15, the lever v5, is drawn 
upward, and abuts against the stud s 5, extending from the 
side of the spring «5, and thus secures the connexion 
between the pulley 15, and the shafl m5: n G, A 6, c 6, 
represent cylinders, which are arranged horizontally a 
the loom in the frame dCi, resting on the cross rails 
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e 65 6 6^ e 6^ are stands, which support the ends of the axis 
of the cylmders; f^^f^^ represent teeth or spurs, which 
are inserted in suitable positions relative to each other in 
the surface of each cylinder. When the cyhnder a 6, re- 
volves on its axis, the first tooth or stud in the cylinder 
a 6, strikes the first or outside of the series of levers v 3, v 3, 
and forces the reverse end down to the stop bar : the tooth 
inserted next in order to the first strikes the second lever 
at another instant of time, and so on, until each tooth has 
acted on the corresponding lever, and forced each move- 
able dent connected with it successively into its correspond- 
ing groove in the race piece, and formed the knots. 

For all the purposes of the loom, one cyhnder only would 
be necessary, provided we could make use of one of a 
suitable size. It will be seen, as each tooth on the surface 
of the cylinder must be at a certain distance, both horizon- 
tally and longitudinally, from the next succeeding tooth ; 
and as their longitudinal distances apart from their centre 
must be equal to the distances between the centres of their 
corresponding levers, and as each tooth is obhged to move 
through a certain arc of a circle, to give a suitable degree 
of motion to the lever on which it acts before the next suc- 
ceeding tooth begins to act on the next succeeding lever, 
that, where a great number of levers are employed, the 
cylinder must be very large ; therefore, we make use of 
three or more, according to their size, or the width of the 
loom* The first of these cylinders, on completing its revo- 
lution, is succeeded by the revolution of the second; which 
last, as soon as completed, is succeeded by the revolution 
of the third cyhnder: each cyhnder must perform an entire 
revolution before the other commences, in order that the . 
action of the teeth of the second cylinder shall not take 
place until that of the first is fully completed. On the end 
of the axis of the first cylinder is fixed a dog or piece of . 
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metal with a projection from its end, or a pin inserted and 
projecting therefrom. To the end of the axis of the second 
cylinder, which lays directly against the end of the axis rf 
the first, is affixed a circular plate, having a projcctiug rim; 
in this rim is formed a slot or opening, of such a size as to 
allow the end of a click, the reverse end of which vibrates 
on the axis, to move through a sector of a circle, ■which, ia 
reversing the motion of the cylinder, would be lost by the 
dog and chck if the dog struck, as the cyliuder a 6, revolves 
in either direction against a fixed stud or projection from 
the plate. 

It will be seen by the construction of the dog and click, 
that when the motion of the cylinders is reversed, the click 
ia in a certain position against one end of the slot, and that 
when the cyUndcr a 6, moves in an opposite direction, the 
dog comes round and strikes against the opposite side of 
the chck, which moves forwai"d to the opposite end of the 
slot, and allows the centre of the dog to complete an entire 
circumference of a circle before it moves the cylinder A 6 : be- 
tween the second and third cylinders are also another dog and 
plate similar to the one above described. The first cylinder, 
on completing its revolution, communicates motion to the 
cylinder b 6, which, after acting on all the levers corres- 
ponding with its teeth, in a similar manner to the first 
cyhnder, or, in other words, when it has completed one 
entire revolution, communicates motion to the cylinder tffi. 

The cylinder c 6, operates on the levers similarly to the , 
aforesaid cylinders, and when it has completed its revolu- ' 
tion, the stud g 6, in the end of the piece of metal k 6, acts 
on the lever i 6, which, by means of the connecting wire j 
J 5, raises one arm of the lever w 5, depresses the reverse , 
arm, and releases the spring w 5, which, by its elastic force, ( 
withdraws the clutch n 5, from the studs extending from 
the pulley / 5, and destroys the connexion between the 
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■ 1 5, and the shaft wi 5 ; k 6, is a catch, which receives 
a shoulder of the stop m G, and prevents the cylinders from 
turning beyond a given point by their momentum, after the 
connexioii is cut off between the pulley / 5, and the shaft 

5; lG,]a a vertical lever, whose fiilcnim is connected 
the framework, and its loner end with the said catch 
Jl6 : the object of the lever ^6, is to withdraw the catch 
k 6j from the shoulder of the stop m 6, in order to allow the 
revolution of the cylinder when it is again employed to act 
on the levers. The lever /6, is put in motion by means of 
B stud attached to the connecting barj/" ; h6, is a spring 
attached to the catch k 6, to prevent the catch k 6, from 
Mtuming under the shoulder of the stop m G, and prevents ■ 
tbe cylinder c 6, fivam rebounding, when the shoulder of the 
■top m 6, strikes against the catch k 6, as above described : 
p6,pG, are springs having one extremity of each attached 
to the stand g G, and the other end of each connected with 
the catches A 6, o 6, to bring them under the shoulders of 
the atop m 6. The cylinder a 6, is prevented from rebound- 
ing by means of a stud r 6, projecting from its right end, 
irtiich strikes against a jirojection s 6, from the upper side 
ftf the lever u 6, whose fulcrum is at i 6. The lever it 6, is 
held up by a spring attached to it and the framework. 

The third operation, which consists in releasing the 
fcooks from the knots, and allowing them and other parts 
of the machinery to return to their former positions, is de- 
scribed aa follows: — The weaver presses his foot on the 
treadle w6, and raises the stop bar_;'5, which acts on the 
lends of the levers v 3, v 3, resting upon it, pushes them 
lq>ward, and the moveable dents connected with them. 
But before the weaver presses his foot on the treadle vG, 
he crosses the threads of the warp to secure tbe knots, and 
prevent the hooks, during their upward movement, from 
carrying any portion of the filling with them. The lay is 
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then moved back to carrj- the hooks away fruin the filling, 
that they may Qot act on it when they return down to their 
pkices. The weaver next removes liis foot from the treadle 
f G, and allows the stop bar to descend, which Is assisted ia 
its motion downward by the action of the spring xGi y C, 
is a bar attached to stands made faat to the stop bar, and 
arranged horizontally over the ends of the levers r 3, v'3,v3. 
The object of the bar y 6, is to ensure the downward motion 
of all the levers t'3j should any of them be obstructed by 
the hooks connected with them binding in the reed or warp. 

As the weaver pushes down the treadle v 6, he performs 
two otlier operations : the fiist brings down the race piece 
A 4, and raises the appai'atus which giddes the woof under 
the hooks ; the second releases the cams from the stop bar 
& 7) turns them a little to allow the arm e S, to pass down 
to its lowest position ou the cam. 

The depressing of the race piece k 4, and raising the 
apparatus which guides the woof under the hooka, may be 
described as follows :— The arm c ", moving with the shaft 
e5j presses on the 8pringy4j and releases it from the pulley 
e4. The spring c5, being thus reheved, acts on the shaft 
» 4, and causes the apparatus wliich guides the woofs under 
the hooks to flv upward ; at the same time the springes, 
draws doKii the belt ^8, and thus tm-ns back the shaft 
h 4, and cams i 4, and allows the race piece to fell by its 
own gravity. 

The releasing of the cams &om the bar b 7j and turning 
them a little to allow the arm e 8, to pass down to its lowest 
position on the cam, is thus described : — The wiper rf7> turn- 
ing with the shaft c5, acts on the upright bar i?, pushes it 
off, and releases the stud a 7, from the projection on the bar 
_^-A^« 7 : tlie bar b 7, by means of a hook e 7, jointed to the top of 

r by, which locks on a stud extending from the wiper 
turns the cams or wipers a Httle on their axis, and 
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fallows the arm e 8, to pass down to the small part of its 
cam when the iveaver removes his foot from the treadle r 6, 
to Bink the hooks. 

As the weaver removes his foot from the treadle t; 6, two 
■other operations are also performed ; the first is to relieve 
'the projection s C, of the lever w 6, from the stud w 6, to 
allow the revolution of the cyhnder a 6, when its motion is 
reversed; the second is to form a connexion between cer- 
tain parts of the machineiy to communicate a reversed 
motion to the cylinders n 6, bG, The projection « 6 of the 
lever u 6, is thus relieved from the stud r 6, As the shaft 
e 5, turnsj the arm/ ?, presses downward the bent end of the 
lever u G, and releases the stop r fi, from the projection s 6. 
The mode of forming a connexion between certain parts 
of the machinery to communicate a rei'crsed motion to the 
cylinders a&, fi 6, is thus described : — On the shaft e 5, is 
fixed a projecting arm g 7, having in its end a tongue h 7, 
acted on by a spring i 7i in " similar manner to a blade and 
spring of a penknife ; which spring, when the shaft turns 
"by the weaver's foot being pressed on the treadle, yields, 
rand allows the tongue to pass under the end of the lever 
fk 7. On the return movement of the shaft e 5, as the weaver 
"removes his foot from the treadle, the ends of the tongue 
k 7, strikes against the end of the lever k 7, pushes the re- 
verse arm in an opposite direction, and releases the lever 
/ 7j which lever is drawn sideways by the spring m 7, and 
lirings the clutch n'J, in contact with the studs extending 
from the cogged wheel o 7j thus attaching the shaft m 5, to 
Hbe cogged wheel 7, which otherwise revolves on the 
nihaft. The lever 1 7, turns on a fulcrum attached to the 
post a, and has a projection in its centre playing in a groove 
in the clutch n 7 : p7,is a cogged wheel attached to the 
pulley / 5, and takes into another cogged wheel g 7, attached 
Ho the end of the shaft r 7 : attache 1 ta the opposite end of 



330 Recent Patents. 

the shaft r 7, fig. 7» is another coggeil wheel a 7, which takes 
into a small cogged pinion 1 7, which pinion takes into the 
cogged wheel o 7, and turns it in a direction opposite to 
the motion of the co^ed wheel p 7- This plan is adopted 
to produce a reversed motion in preference to using be\Tl 
gears in order to reduce the velocity of the reversed raotioo. 

From the above, it will be seen that when the gear o 7, is 
connected with the shaft m 5, bj' the clutch jj 7, a reversed 
motion is communicated to the cylinders. The peculiar 
object of turning back the cylinders is, to reverse the posi- 
tion of the dogs against the clicks plaj-ing in slots in the 
circular plates between the cylinders, in order that the first 
cylinder put in motion, when it is again employed to move 
the hooks, may perform an entire revolution before it com- 
miimcatcs motion to the second; and that the second may 
also complete a revolution before it moves the third, and so 
on through any number of cyhnders employed : therefore, 
it is evident that the last of the series of cylinders does not 
require to be turned back. 

The next portion of machinery to be described, is that 
which withtlraws the clutch n "J, from the cogged wheel o J, 
and destroys the connexion between the shaft m 5, and the 
cogged wheel o 7 ; w 7, is a cam attached to the shaft of the 
cyhnder next the last of the series of cylinders ; i^ J, is a 
pitman, shding in a bearing to 7 : one end of this pitman 
is presented to the cam u 7, the reverse end being connected 
with two toggles 37 7, y 7 j the end of the toggle a: /, is 
jointed to a stand attached to the framework ; the end of 
the toggle y 7, is jointed to the end of a long rod s 7, sliding 
in stands a8,b8: the opposite end of the rod -? 7) Is con- 
nected by a joint to the lever / 7, fig- 9- Just as the 
cylinder with which the cam u 7, is connected completes 
its revolution, the cam w 7, pushes out the pitman, thus 
straightens the toggles, and slides the rod s 7, lengthwise : 
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the rod z 7, moves the lever 1 7, which withdraws the clutch 
n 7^ from the studs of the cogged wheel o 7 : when the levef 
/ 7^ is moved sideways, as above described, the spring c 8, 
draws the lever k 7, inward, and thus brings the end of it 
to abut against the extremity of the lever 1 7, and prevents 
the return of the clutch n 7, against the studs of the cogged 
wheel 7- 

The mode of operating the loom is as follows: — The 
weaver moimtsthe platform in the middle of the loom, and 
grasps the top shell of the lay at the handle o\ with his 
left hand, and the handle f\ with his right hand : when 
thus stationed, he opens the warp to receive the shuttle by 
the action of his feet upon the treadles /, /, throws the 
shuttle with his right hand, and moves the lay and shifts 
the shuttles with his left hand, in a manner similar to 
common weaving. When he has inserted the number of 
threads of woof to be introduced between those to be 
raised, he lodges the shuttle containing the coarse woof in 
the shuttle box at the right hand of the lay ; or, in other 
words, at the end of the lay opposite to that at which the 
hooks or moveable dents begin to act on the filling, and 
continues to press on the harness treadle with his foot, to 
secure a large opening between the threads of the warp. 

When the first division of the loom is in this stage of its 
operation, the weaver grasps the ball h^^ with his right 
hand, and forms a connexion between the driving pulley 
and the machinery which regulates the variation in the 
pattern or figure, adjusts the springs and stop bar, and 
raises the hooks, and prepares the woof to be acted on by 
them. Just as this operation is completed, he moves for- 
ward the lay until it strikes against the projections bS^bS^ 
to bring the hooks over the woof; he then grasps the ball 
jf^, and communicates motion to the cylinder which sinks 
the books. Immediately after this operation is completed, 
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he crosses the warp with his left foot to secure the knots, 
and with his right foot presses on the treadle v G, to raise 
the hooks fi-om them. Alter he moTca back the lay to 
carrj- the hooks away from the knots, he removes his foot 
from tlie treadle n 6, and allows them to return to their 
former position ; then he jiroceeds to operate the first part 
of the loom as before. 

Having described my improvements in machinery to 
^vea^■e knotted counterpanes, and such other figured fabrics 
where the woof is raised, as may be woven by the said 
machineiy, and shown by the aecompanjing drawings and 
foregoing description, the best mode of constructing and 
adapting the same with which I am acquainted, 1 desire to 
be understood that I do not intend to confine myself to the 
particular form, materials, and arrangement of the parts 
shown in the drawing, by which I effect my improvements 
in weaving, as different forms and an^angements of me- 
chanism maybe found capable of effecting the same object: 
and although I have hereinabove described many parts of 
machineiy in common use, as applied in connexion with 
my improvements and inventions for raising the knots or 
figures fi'om the surface of the cloth, yet I only claim the 
combination of such parts with, and their application to, my 
improvements. 

Separately and singly I claim as my inventions and 
improvements as follows: —First, raising the knots which 
compose the figiu-e from the surface of the cloth by a series 
of niovcnble dents, or teeth, or hooks ; second, supporting 
the woof during the operation of the moveable dents, or 
teeth, or hooks, and thereby regulating the length of the 
knots by a bar, beam, or race piece, as hereinabove de- 
scribed ; third, sepai-ating or dividing asunder the thrcada 
of the warp by means of bevilled pieces of metal on the 
•ides of the moveabk dents, or liooks, or teeth, to preq 
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them from catching into and breaking the threads ; fourth^ 
a toothed cylinder or cylinders, acting on machinery inter- 
vening between them and the dents, or teeth, or hooks^ 
and operating the dents, or teeth, or hooks successively, to 
raise the knots which compose the figure ; fiflh, the appli- 
cation of a prism and pattern card to regulate the operation 
of the hooks, or teeth, or dents, to produce the variations 
in the pattern or figure. — [Inrolled in the Rolls Chapel 
Office, October, 1837-] 



To Charles Wye Williams, of Liverpool, in the count}/ 
of Lancaster, gentleman, for his invention of certain 
improvements in the means 0/ preparing the vegetable 
material of peat moss or bog, so as to render it applicable 
to several ttseful purposes, and particularly for fueh^^ 
[Sealed 11th November, 1837.] 

This invention consists, fu'stly, in a novel or pecuUar mode 
or method, not hitherto adopted or practised, for pressing 
. the water or aqueous parts out of peat moss or bog earth ; 
secondly, in the mixing or incorporating the peat moss or 
bog earth with the following ingredients, namely, sand 
finely powdered, or ground Umestone, powdered or ground 
coal, slack, or quick, or hot lime ; but I do not confine 
myself to any particular quantity or proportion of these 
ingredients separately or together, the quantities being 
varied according to the quaUty of the peat moss or bog 
earth, or to the use to which it is to be appUed; and 
. thirdly, in a mode of breaking asunder or destroying the 
vegetable formations and fibrous texture of the peat bog by 
the use of a pecuUar description of iron cylinders or rollers, 
as hereafter described. 

And in order. to give the best information for carrying 
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my invention into effect, I give the following description 
of the process and means I employ; namely, I subject the 
peat moss or hog earth to a great degree of pressure, as 
hereafter described, either, first, in its natural state as taken 
out of the bog; or secondly, after it has been reduced to a 
pulpy state, in the manner commonly used in Ireland in 
preparing peat mosa or bog earth for fiiel, or what is gene- 
rally termed hand tnrf, by kneading, tramping, cutting, 
bruising, or mashing the same, for the purpose of breaking 
asunder, and separating its vegetable fibres, texture, forma- 
tions, and tenacity ; or, thirdly, after it has been bruised or 
ground by means of the common mortar mill used for mis- 
ing sand, water, and lime, or by the use of the cyhnders or 
rollers hereafter described, or any other of the well-known 
milling or bruising processes. One object I obtain by such 
bruising, or incorporation, or mixing, being to give to the 
fuel a greater durability in biu-ning, and a greater power of 
retaining heat, and by it is prevented from cracking or 
splitting when dry ; and fiuther, that by means of such in- 
gredients, a greater facility is given for the escape of the 
water when under pressure, any of such ingredients acting 
as a percolafer in aiding the passage or filtration of the 
water from the interior of the peat to its surfiices. 

Fiuther, my invention consists in the use and application 
of a peculiar description of iron cylinders or rollers mounted 
on horizontal shafts, after the manner of the rollers of the 
mortar mill; which rollers or cylinders, the use of which I 
claim estlusi\'cly, being constructed of cylindrical plates of 
iron perforated with holes, the object and operation of 
which being to force the peat, as they roll over it, to pass 
through those holes ; and by which operation the vegetable 
formations and fibrous texture is expeditiously torn asunder, 
destroyed, or broken, and which is preferable to any of dtf 
grinding processts, by heavy rollers like that of the t 
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milL These cylinders or rollers I construct of plates of 
wrought or cast iron mounted on spokes^ or resembling 
those of a common carriage wheel, and which plates are 
closely perforated with holes sufficiently large and numerous. 

The cyUnders I use, and which I prefer, being about 
four feet diameter, with plates about eight to ten inches 
broad, and about half an inch thick, the holes being 
about three quarters of an inch to an inch in diameter, and 
about one inch asunder, although I do not confine myself 
or my invention to such sized rollers or cylinders, or to 
such sized holes or spaces. And, note, that the number of 
cylinders or rollers maybe worked conveniently by horses, 
in the way of a corn-thrashing mill, or by other power, and 
may be increased to any number, in proportion to the 
quantity of peat required to be so bruised or mixed, by 
increasing the length or number of horizontal shafts 
on which they turn. 

And further, my invention consists in the mode, method, 
or process of pressing the peat moss or bog earth, by pla- 
cing the peat moss or bog earth to be pressed between 
layers of other matter or materials, as hereafter described; 
which layers or materials I term recipients, and into which 
(both peat and recipients being under equal pressure) the 
water is forced from out of the interior of the peat or bog 
€arth, and which is itself thus prevented from escaping 
with the water, as is usually the case when peat alone is 
subjected to a high degree of pressure without such reci- 
pients,^^ in vessels pierced with holes intended for the escape 
t)f the water from its interior or middle parts, the water 
forcing the finer particles of the peat with it at the edges^ 
lor through such holes. These recipients, of which I claim 
the use and invention, consist of a layer or stratum of any 
■substance capable of receiving water while under pressure, 
«iid allowing it to pass through or from it^ that i9 tq say^ of 
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receiving the water from the extended surface 
which is in immediate contact mth the surface of the reri- 
pients, and passing it out from such recipients. These 
layers of materials or recipients may be made of a plate or 
plates, or sheets of tin, iron, or other metal, pierced closely 
with small holes like a cullender, woven wire-work, coarse 
hempen or woollen cloth layers of tibrous materials which 
will allow the water to pass through them ; and between 
each of which pierced plates or layers, though not abso- 
lutely essential to the process, a piece of woollen or other 
cloth may be introduced, or a sprinkling of coarse sand, 
with or without such cloths : the object in introducing such 
cloths, or sand, or other such like matter, being to increase 
the internal spaces or interstices into which the water is 
received, and thus enlarging its capability of receiving and 
freely passing the water which it lias received from the peat 
or bog earth. 

A simple and cheap recipient may also be made by a 
layer of sand alone, (coarse sand is best,) and confined in 
sacking or other ctotb; and when more than one layer of 
peat is required to be pressed at one operation, the peat 
and sand, or other recipients, to be placed in alternate 
layers ; but 1 do not mean to confine myself, or my inven- 
tion, to those peciihar kinds or number of recipients which 
I have mentioned, but to the uses of other kinds of reci- 
pients by which the same object can be effected ; namely, 
the giving a direction to the water in its being pressed out 
of the peat, so that it has to pass through such recipient, or 
by means of the same, and by which I effect my purpose 
of preventing the escape of the pulpy or minute partidet 
of the peat with the water, as has been found to be the 
case in all expedients hitherto adopted whenever a hi^ 
degree of pressure is used ; and tliis mode or process of 
pressure, and the use of the recipients alternating with Uw 
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peat, has this peculiar advantage over all other modes by 
which it has been attempted to press the water out of peat^ 
that by it the water may be pressed out of the peat as taken 
from the bog, and the highest degree of pressure used until 
the peat is become solid and hard, without the necessity of 
confining it in cylinders or other vessels, or even in a cloth 
of any kind; the water preferring to pass away and finding 
a readier means of escape fi:om the surface of the several 
layers of peat into the recipients, rather than out at the 
edges or through any holes left for its escape in the vessels 
in which it has been usually confined for pressure, so that 
no inconvenient expansion of the peat will take place under 
the operation of the pressure, provided the first operation 
of the pressing be not made too suddenly or rapidly, and 
during which the great portion of the water escapes. This 
mode of condensing the peat has also the advantage that, 
when it is pressed, it is in the best state, condition, and 
thickness for coking, and thus foiming the most valuable 
description of fiiel for all workings of iron and steel, and 
which is one of the other useful purposes to which my 
invention is applicable: another of such purposes being the 
formation or cutting of such peat after or during the pres- 
sure, into sizes suitable for being used as bricks or other 
purposes ; and for which purposes the mixing or incorpo- 
rating the peat with sand or lime, as before mentioned, is 
useful : the mode I adopt being the placing the peat to be 
pressed in layers alternately with the recipients, under 
an hydraulic, screw, or other press. 

It should be observed, that the thinner the several layers 
of peat are, the more rapidly will be the operation of press- 
ing be performed ; but I have found the most convenient 
thickness for such layers to be from three inches to four 
inches, and so as to form a body, after pressure, of about 
one inch to one inch and a half thickness. 

VOL. XIII. 2 X 
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And, note, \^ Iiere more than two or three layers of ])eat 
are pressed at one and the same operation, but which 
number of layers may be increased as far as the range of 
the press \ii\l admit, it will be advisable, and in ca&G the 
peat be very soft and pulpy, or after the operation of mash- 
ing or pulverising, akeady alluded to, has been used, it 
will be necessary to separate each alternate layer of peat 
and its t«o recipients by a sheet of plate iron or strong 
pUaks, the object being to obtain a uniform thickness in 
the mass or series of layers to be pressed, and thus to secure 
an even vertical pressure, and avoid the slipping sidenaya 
of the several layers thus piled on each other. 

And, whereas, the process of making fuel from peat by 
mashing, bruising, or mixing with other ingredients, and 
pressing the same, lias been practised before, I make no 
claim of invention to the said processes; hut I specially and 
exclusively claim as my invention, first, the mixing or com- 
bining the peat with tbje articles I have enumerated, whichj 
when combined and incorporated with the peat, act as s 
|iercolater during the process of pressure, and by which the 
water is as it were filtered, and enabled to escape from the 
peat with greater ease ; and which ingredients also enable 
the peat, in the act of burning, to retain heat much longer 
than when prepared in the usual way, and without such 
ingredients. Secondly, I claim the exclusive use of the 
mode of pressure I have described by the use or interposi- 
tion of what I call recipients, namely, that which is de- 
scribed as being placed in alternate layers with the peat of 
whatever those recipients may be formed, and into which 
or tlu^ugh which the water is first received, passed, or 
pressed from the upper and under extended surfaces of the 
" peat, both peat and recipients being at the same time sub- 
jected to the same degi-ee of pressure ; and by the interpo- 
sition of which recipients, not only is the escape of the 
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Water out of the peat facilitated^ but by which the highest 
degree of pressure^ even as high as one thousand tons^ may 
be used without endangering the escape of any portion of 
the peat itself, as the peat will not pass into or through the 
recipient, although the water will ; and, further, by which 
I so reduce the bulk of the peat, aiid condense it into hard 
blocks or cakes, as to enable it at once to be laid up for use, 
the operation of the atmosphere being sufficient, in a short 
time, to remove any remaining moisture, and render it fit for 
use : and thirdly, I claim the exclusive use and application 
to the bruising, separating, or breaking the vegetable fibres 
and texture of the peat bog ; of the cylinders or rollers 
pierced with holes, and through which holes the peat is 
forced as they roll over the peat, such vegetable fibres and 
texture being effectually and expeditiously destroyed or 
separated by the passage of the peat through such holes, 
and cutting or tearing the same by the edges of such holes. 
— [Jwro/ferf in the Rolls Chapel Office^ May, 1838,] 



To Charles Watt, of Manchester^ in the county of Lan- 
caster, lecturer on chemistryy and Thomas Rainfobth 
Tebbutt, also 0/ Manchester, in the county of Lancaster, 
merchant, for their invention of certain improvements in 
the manufacture of the hydrate and carbonate of soda, 
from the chloride of sodium, applicable to the making of 
soap, glass, and other useful purposes. — [Sealed 11 th 
January, 1838.] 

The Patentees describe their invention in the following 
words : — Our invention or improvements consist in con- 
verting chloride of sodium (common salt) into oxide or 
hydrate of sodium (soda), as well as into carbonate and 
bicarbonate of soda, by the aid of nitric acid, or the nitrates 
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of lead, chrome, manganese, barytes, lime, &c. ; and also 
in the use nnd application, in the said process of convert- 
ing common salt into soda, of pure barytes and protoxide 
of lead, jtreparcd or maaufactured in the peculiar manner, 
method, or process, hereinafter described ; that is to say, 
in the preparations of baryta and protoxide of lead by dis- 
engaging the chloiine of these two bodies, in order to pre- 
pare them for repeated operations of converting the chloride 



of sodium into soda or oxide of sodium; and, ns we 



pro- 



pose to operate with the various stihstancea above stated, 
we shall proceed to describe the processes which we prefer, 
together nith the apparatus we employ in the various 
stages of manipulation, especially as adapted to each parti- 
cular substance employed. 

Firstly, in ojjcrating in the above process with nitric 
acid, we lake about one hundred weight of chloride of 
sodium (common salt), and place it in a closed retort or 
vessel, composed of earthenware or any other substance 
which is not readily acted upon by chlorine and nitric acid. 
A cast-iron retort, forme dlike those used in gas-works, and 
heated by any convenient means, will answer the purpose ; 
or a chamber, or fiuTiace,or oven, constructed of fire-brick, 
and properly heated and secured, to prevent the egress of 
the chlorine except through a pipe of any suitable sub- 
stance, as clay, iron, &c. ; which i)ipe is used for the 
purpose of conducting off the chlorine into its receivers, 
which may be the common Woulte's appiu"atus, or such as 
i^ commonly used in forming the chlorides. To the above 
chloride of sodium we jiut about one-fourth of its weight 
of nitric acid or nitrous acid in their simple states, or mixed 
with their equal neight of peroxide of manganese, lead, or 
chromic acid, the latter being obtained by decomposing the 
chromate of lead or potassa by sulphuric acid, and remov- 
ing any uncombined sulphuric acid by a small quanti^^ 
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nitrate or muriate of baryta. The retort or chamber being 
properly charged with the chloride and acid, or acid and 
peroxide, or chromic acid, a gentle heat will be sufficient to 
liberate the chlorine from the common salt, which will 
come over in great quantity ; the charge of materials being 
occasionally stirred or agitated by a rake or any suitable 
instrument. And whenever it is desired to learn the state 
of the operation, it may be done by taking out a small 
portion of the material and dissolving it in water, into 
which is put a few drops of dilute solution of nitrate of 
silver. If any white precipitate is evident, the process is 
not complete, and more nitric acid and peroxide of man-* 
ganese, lead, or chromic acid, must be added, until a sample 
taken out, and thus dissolved or tested, ceases to give a 
white precipitate with the nitrate of silver. If any nitric 
acid is retained in the soda, it may be removed by com- 
bining the soda with a little charcoal, heating it to red 
heat. The nitric acid, used as above stated, may be diluted 
with as much as three times its quantity of water, but 
then the operation takes longer time, and is more trouble- 
some to the manufacturer, as the water must be evaporated, 
and the soda brought to a state of dryness, and, therefore, 
much more time and fuel are uselessly expended. And 
further, when dilute nitric acid is used, an iron retort or 
chamber will not answer, as the acid will act too rapidly 
upon this material. 

Secondly. When operating in the process of decompos- 
ing common salt by means of the nitrates of barytes, 
lead, &c., we use no dilution, and prefer heated retorts, or 
ovens, and apparatus, such as mentioned in the first of our 
processes. The proportions used in this process or opera- 
tion are, about half a hundred weight of nitrate to the one 
hundred weight of chloride of sodium, united \A'ith about 
one-fpurth of the weight of the nitrate of the following 



S42 Becent Patents. 

agents or materiaU ; viz., of peroxide of lead, red lead, 
niBnganesc, or chromic acid ; the latter prepared as already 
named. The heat applied to the retorts or ovens in this 
rase, viz., when nitrates are employed, must be increased 
gradually, and the material or chloride and nitrates must 
be occasionally stirred, and tested by nitrate of silver aa 
before; and, if the operation is not completed, more of each 
of the decomposing agents, viz., nitrate and oxide or 
chromic acid must be continually added, until the test indi- 
cates that no chlorine remains in the soda, no white preci- 
pitate being formed when nitrate of silver is dropped into 
the solution. The chloride of sodium being now perfectly 
decomposed, the soda is to be talcen out of the retort or 
chamber, and cleared of all extraneous matters, by dissolv- 
ing it in water ; the oxides of lead, manganese, &c., will 
easily separate and subside when the soda is dissolved, but 
the chromic acid will combine with the soda, from which it 
may easily be removed by slacked hme or pure barytea 
added until the liquid becomes quite colourless, which 
liquid is caustic soda in solution, which may be evaporated 
to dryness. Or the soda may be converted into a carbonate 
or bicarbonate, by passing into or thi-ough it a stream of 
carbonic acid gas, in the manner commonly used in con- 
verting acetate of lead into carbonate of lead ; or atmos- 
pheric air may be used, which contains carbonic acid. The 
fact of soda being converted into carbonate or bicarbonate, 
is known by its effeiTescing with acids, and losing its 
cmatic taste. 

Our next process is as follows : — We put one hundred 
weight of chloride of sodium into a vessel of iron, or wood, 
or other suitable materials, and heat the same by fire or 
steam ; we then add water to dissolve the salt, or it vaay 
be dissolved before placing in the vessel. The solution is 
then made to boil, and, when boiling, we put in about i 
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€qual weight of protoxide of lead^ or hydrated protoxide of 
kad (if finely levigated^ the better)^ and boil it with the 
aolution until all the chlorine is removed from the salt : 
this is ascertained by testing it with nitrate of silver^ as in 
the former processes. If any white precipitate is formed, 
morp oxide of lead is to be boiled with the solution until 
no white precipitate is formed with the nitrate of silver. 
When this is the case^ the Uquid soda^ which is now per- 
fectly caustic, may be removed, and the water evaporated, 
«nd the soda dried or carbonated, as already named in the 
Ibrmer process. 

Our fourth, or next process, is the following : — We put 
ooe hundred weight of chloride of sodium in a vessel, as 
named in the process when operating with protoxide of 
Lead, and add water to dissolve the salt ; we then take pure 
barytes, in quantity about two-thirds of the weight of the 
diloride of sodium, and continually stir or agitate the 
amoe until the salt has lost its chlorine, adding more bary tea 
jf any chlorine is evident on using the test already de- 
•cribed. But, as by this process we have chloride of 
barium with the pure soda, it is necessary to allow the 
materials to subside, when the chloride of barium settles 
down as a white powder or precipitate, while the pure 
eoda remains in solution. This solution of caustic soda 
may be removed from the precipitate^ and evaporated to 
dryness, or combined with carbonic acid, as before 
described. 

And further, we reproduce or form our protoxide of 
lead used in the said processes of converting common salt 
into soda, in a very convenient and economical manner, 
from the chloride of lead (obtained by the common 
process), by boiling the protoxide or hydrate of pro* 
toxide of lead in chloride of sodium ; or we form 
^kect a chloride of lead in the following manner j tiiat 
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is to say, we obtain a chloride of lead by putting 
iiitio-muriatic acid (in the proportiou of oue part of 
nitric acid to two parts of mutiatic) into finely granu- 
lated metallic leadj and applying a gentle heat thereto, 
continuing the process, and adding this compound acid 
as long as any metalhc lead remains. The chloride 
thus formed, as well as that above named, ne decompose, 
by putting them, mixed with one-third of their weight of 
dcutoxide of lead, and about the same quantity of good 
sulphuric acid, and adding these agents, and continuing 
the process as long any chlorine escapes. A retort with 
Woulfe's apparatus will effect the purpose. We then 
remove the sidphate of lead thus formed, and place it in a 
wooden or other vessel, and add sufficient water thereto to 
cover it ; we then remove the sulphuric acid therefrom, by 
combining it with alumine or magnesia ; which earths 
form soluble salts with sulphuric acid, and which salts we 
remove by ablution with water. The lead is now what ia 
termed a nhJte hydrate. This hydrate of protoxide ia 
boiled again in fresh chloride of sodium, will again become 
a chloridcj leaving the soda pure and 6t for use, thus re- 
obtaining the protoxide over and over again through a 
number of operations. 

And, lastly, we prepare or reproduce pure barytes, used 
in the said process of converting common salt into soda, 
from the chloride obtained by mixing or boiling it with 
chloride of sodium, to render the latter free from chlorine. 
The chloride of barium thus formed we again boil with 
water, in a vessel containing protoxide of lead, about equal 
in quantity to the barytes originally used, and continue 
the boiling, and adding protoxide of lead, until the barytes, 
when tested with nitrate of silver, ceases to give any white 
precipitate, and the lead is converted into a chloride ; we 
then deprive the lead of its cldorine, as before described. 
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that is to say, we put the chloride of lead with one-third 
of its weight of red lead or peroxide of lead, and the same 
quantity of sulphuric acid, into an iron or other vessel 
having a neck of earthenware, and connected with a suit- 
able apparatus for making the chlorides 5 and we continue 
the operation, adding more acid, until the process is com- 
pleted. We prepare our peroxide of lead used in the 
said process, by allowing the chlorine (formed by the de- 
composition of the chloride of lead, obtained by boiling 
the protoxide with chloride of sodium or barium, which 
process has been already sufficiently described,) to pass into 
the protoxide or deutoxide of Ifead, instead of passing off 
into a Woulfe^s apparatus, or being used for the produc- 
tion of chlorides as in common. By this means, and by 
thus forming or re-obtaining the various compounds em- 
ployed, we are enabled to work up all the substances used 
in the various operations, which occasions much saving ; 
and, by transferring the chlorine to the lead, and the ease 
of decomposing it again, much less fuel is used than in 
common, as Uttle or no heat is required to disengage it. 

Having now described and ascertained our said im- 
provements, we wish it to be understood that we do not 
claim our invention or improvements in the said pro- 
cesses of converting common salt into soda, the use 
of the oxide of lead or pure barytes as usually formed 
or obtained for depriving chloride of sodium or chlorine, 
nor any particular apparatus used in the above processes 
or operations 5 but we cfedm the use of nitric acid singly, 
and combined with the oxides of lead, &c., and also the 
nitrates, particularly as conibined with the peroxides of 
lead, manganese, and chromic acid. 

We also claim, in the said process of converting common 
salt into soda, the use of pinre barytes, prepared, as above 
stated, by the novel process of boiling the chloride in pro- 
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toxide of lead, by which means the barj-tes can be used 
over and over again, for a number of times, for the same 
purpose, and the chloride of lead again converted into 
protoxide and peroxide. 

We also claim, in the said processes, the production of 
protoxide of lead, by saturatiilfe the sulphate of lead 
(formed by the decomposition of the chloride) with 
aluminc and magnesia, for use and application to the 
above purposes herein stated. 

We likewise claim, in the above processes, the use of 
peroxide of lead, manganese, and chromic acid, used 
described io the various parts of this our specificatio n.-^ 
[Inrolkd in the Rof/s Chapel Office, July, 1S38.] 

SpeeiSoalion drawn by Messrs. Newton and Berry. 
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Tq Josepu Jepson Oonv Taylor, of Qraceckurch- 
ttreet, in the city of Loiidon, mechanist, for his invention 
of an improved mode of propelling ships and other veiseU 

on wa/ffl-.— [Scaled 1st May, 183S.] 

My invention of an improved mode of propelling ships and 
other vessels on water, consists in the use and application 
of two geometrically-formed blades or propellers, placed or 
set at an angle on an axis or shaft, which axis is to receive 
rotary motion in the maimer hereinafter described, from a 
steam engine or other motive power; and,as the axis is turned 
either one way or the other, the vessel will be propelled 
ahead or astern. The axis or shaft coincides with the line 
of the keel of the vessel, and passes through a stuffing box 
situated in an aperture or opening made under the but- 
tocks, in the stern post, or at the fore side of the stem 
post, in what is commonly called the "run" of the vessel 
(or what is sometimes termed the " dead wood" i 
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vessel), so as to obtain security to the propelling blades, 
in the event of the vessel grounding or having to contend 
with heavy seas. And, as the velocity or speed of the 
vessel by this mode of propelling depends, in a great mea- 
sure, upon the angle and form of the blades, I have found, 
by. experiment, that the angle of twenty-two degrees to the 
axis of the propelling shaft is the most efficient, and, 
therefore, the one which I recommend to be adopted. The 
form of blade which I have found by experience and re- 
peated trials to be the best, is that which in shape is like 
unto the blade of an oar ; but it must, as a matter of course, 
vary in length and width, according to the size of the ves- 
sel to be propelled ; and in order to show more clearly the 
form of blade I adopt, I refer to the geometrical diagram 
given in the accompanying drawing, Plate XIV., fig. 1. 

My improvements also apply to the shipping and un- 
shipping of the blades or propellers whilst the vessel is 
afloat, thereby obviating the necessity of going into dock 
or upon ^^ ways^^ to remove them from their place of action 
or to repair, or clear the blades should they be JTouled by 
sea-weed, hawser, or other obstructions ; and which con- 
sists in having a dove-tailed or other shaped groove formed 
longitudinally in each stem post on the sides of the open- 
ing, in which the blades or propellers revolve, and which 
for durability and strength should be formed or made of 
metal; which grooves are to admit and allow the axis of the 
short shaft to which the two blades or propellers are at- 
tached, to be moved up and down. At the bottom of the 
grooves are the bearings which support the short shaft, 
and at the end of the short shaft, nearest to the body 
or hull of the vessel, is formed a square or other shaped 
recess, to receive a tongue or other coupling formed at 
the end of the propelling shaft, which shaft passes 
through^ an4 works in, a prpper and secure stuffing-. 
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box : thia sliafl, by being detached from the engine, and 
jiullcd or moved inboard, or pushed outwards to the extent 
of the length of the tongue or coupling, may thereby be 
rcndily attached to, or detached from, the propelling blades, 
the sliaft being furnished with a stop to prevent it8 being 
drawn further in than necessarj', and forms a perfect coup- 
ling, which may be used to connect or disconnect the shafts 
at pleasure. Within the grooves are placed tongue-pieces, 
ivhich are formed of metal or other materials, and made to 
slide up and down the grooves ; these tongue-pieces have 
concavities at their end to fit on to the top of the abort 
shall of the propellers, and at the lower part of each tongue- 
piece is secured a hook, that will not touch the short 
shaft when it is revolving on its bearings, which are fixed 
at the bottom of the gi-ooves, but only when the tongue- 
pieces are drawn up the grooves by the meatus of the screw 
purchase, hereinafter described, affixed to each tongue, and 
which screws pass upward inboard. The effect of this ar- 
rangement of mechanism is, that as soon as the main or 
inboard propelling shaft is detached from the engine and 
drawn inwards, a distance equal to the length of its tongue, 
the hooks will, as the tongues are screwed upwards, come 
in contact with the under surface of the short shaft, and 
act as a sling or support, and gradually raise it, and the 
propelling blades attached thereto, to the surface of the 
water; and by an opening left in the upper part of the 
dove-tailed grooves, above the load or water line of the 
vessel, the short shaft and blades can be taken out into a 
boat, either on the lai-board or starboard side ; or, if thought 
desirable, they may be removed by opening a hatchway 
formed over the short shaft and blades, they being screwed 
up, by the above described arrangement, into the hold of 
the vessel, either to repair, uiifoul, or be removed out of 
the wav, should it be desired to sail under canvass oi^ 
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Having now stated the nature and object of my inven- 
tion^ I will proceed to describe and ascertain more particu-» 
larly the manner or method of carrying the same into 
effect, Teference being had to the accompanying drawings, 
which will serve to illustrate the arrangement of the parts, 
and a method of constructing and adapting the blades or 
propellers to the purpose of propelling vessels, the same 
letters of reference being marked upon corresponding parts 
in all the figures. 

Plate XIV., fig. 1, is a geometrical diagram, showing the 
form of the blades or propellers ; fig, 2, is a side represen- 
tation of the afb part or stern of a vessel, some portions of 
which being removed, in order to show the improved me- 
chanism; and fig. 3, is a sectional end view of the stern- 
post with the propellers attached : «, c, is the main rotaiy 
or propeUing ^aft, passing from the engine or first mover 
through the stuffing-box 6, 6, placed securely in the stern- 
post at c, and having proper glands or means of tightening 
up the packing as required. Upon the outer end of the 
propelling shaft is formed the tongue or clutch-piece e/, 
shown by dots in fig. 2, which takes into a corresponding 
clutch-piece at one end of the short shaft e, upon which 
the propellers or blades y^/^ are mounted. The propellers 
are situated and revolve in an open space g^ g^ g^ g^ formed 
in the buttocks or ^'' run^^ of the vessel, their axle, when in 
the working position^ turning in the half brasses or bear- 
ings at hy A, which rest upon the ends of the grooves i, i, 
formed in the sides of the fore and aft stern-posts h, and /• 
Within the grooves i, i, are placed the pieces wi, m, attached 
by proper coupUngs to the sci'ews n^ n^ which turn in 
female screws o, o, fixed at the upper end ; and when the 
pieces t/i, m, are lowered down upon the ends of the shaft 
€, they form the upper half of its plummer boxes or bear- 
ings, which pieces are secured by their being pressed upon 
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the shaft by the screws n, n. When it is desired to unship 
the propellers, or rmsc thera out of the propelling position, 
the propelling shaft a, is to be disconnected from the en- 
gine, and drawn inward a short distance, ao as to withdraw 
its clutch-piece or tongue at d, from out of the clutch of the 
shaft e ; this shaft is then free to be raised up by means 
of the screwa n, n. The hooks or sling pieces, before men- 
tioned, of the pieces m, m, then take liold of and support 
the shaft as it is raised; the screws n, n, being turned by 
winch handles, levers, toothed gear, or other convenient 
means, and as soon as the propellers and shaft have been 
raised up a sufficient height, they may be removed from 
the vessel by lifting them out of the pieces h, h, and car- 
ried away in a boat ; this may be done either on the 
larboard or starboard side of the vessel, or, if thought more 
desirable, a hatchway, as seen at p, may be made belt 
the stern cabin, and they may be lifted or screwed 
through the opening directly into tlie vessel, and boJ 
shipped. 

On ag^ applying the propellers, it is only necessary 
again place the shaft with the propellers into the hooks or 
slings of the pieces »«, ni, and lower them by means of the 
screws w, n, into their proper propelling position : when 
this is done, the propelling shaft a, is to be moved outward, 
so that its clutcli at d, shall take into gear with the shaft 
e ; and then, by attaching tlie shaft a, to the rotary mover 
of the engine, the propellci-s will be set in motion as before 
stated, the pieces m, m, pressing slightly upon the upper 
side of tlie shaft e, to keep it in its proper position. 

Having now described the nature of my invention, and 
the manner of can-jing the same into effect, I shall refer 
to the geometrical diagram, flg. 1, of the accompanying 
drawings, which shows the form of my improved bladet 
propellers, and the jiroportions which I prefer, 
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Let A, B, be the required length or radius of the blade ; 
c, b, its breadth equal to about half its length, with the cen- 
tral part reduced in width to a quarter of that of c, d, or half, 
if greater strength be needful. These blades are placed se- 
curely upon the shaft e, at about the angle of twenty-two 
degrees, to its axis, and are formed as a portion of a circle 
on the outer edge, bevilled off at all the sides.— [Inrolled in 
the Rolls Chapel Office^ November^ 1838.] 

Specification drawn by Messrs. Newton and Berry. 
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To Miles Berry, of the Office for Patents^ ^G^ Chancery- 
lane, in the parish of St. Andrew, Holborn, and county 
of Middlesex, patent-agent and mechanical draftsman, 
for an invention of a certain improvement or certain 
improvements in obtaining motive power for propelling 
or working machinery, being a communication from a 
foreigner residing afiroarf.— [Sealed 6th June, 1837.] 

This invention is a peculiar mode of obtaining a rotary 
motive power from the known force of attraction and re- 
pulsion exerted by the dissimilar poles of magnets, either 
by such as are commonly called ^^ permanent magnets,^' 
consisting of magnetized steel bars, or those obtained by 
electro-magnetism, as iron magnetized by means of a gal- 
vanic battery. The electro-magnets are mounted upon a 
vertical shaft turning in suitable bearings, and are set in 
rotatory motion by the before-mentioned force of attraction 
and repulsion exerted by the poles of other magnets, which 
are made stationary, and placed near to them, for the pur- 
pose of acting in conjunction with 'the rotatory magnet. 
The shaft of the electro-magnetic bars being thus kept 
revolving at a great velocity, acquires a motive power 
capable of turning or setting in rotatory motion other 
shafts or machinery by means of toothed gear or rigger 
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bands, ond which power or force is intended to be used for 
actuating raachinerj- in general as a motive power or first 



Plate XV,, fig. 1, is a aide elevation of a model appa- 
ratiia or machine, which will fiiUy serve to explain and 
illustrate this invention ; fig. 2, is a plan or top view, and 
fig. 3, is a vertical section of the same ; and fig. 4, is a 
horizontal section taken in the line a, b, in fig. !. The 
framework is to he of a size and strength adapted for the 
purpose intended, and may be made of a circular or any 
other convenient form, divided into two or more platforms 
or stages n, and c, upon which the apparatus is mounted- 
The galvanic battery d, is constructed by placing any con- 
veniently shaped plates of copper and zinc e, and f, alter- 
nately in a vessel g, containing diluted acid, after the usual 
manner of forming galvanic batteries. From each vessel 
or galvanic batter;' proceed two conductors ii, and i ; one 
from the copper plates,and the other from the zinc plates. 
These conductors ir, and i, lead to, and arc in contact with, 
the copper pktcs K, and L, placed upon the lower platform 
c. Tliese plates K, and L, act as conductors, and are made 
in the form of a segment of a circle, and correspond in 
number and position with the " artificial" or " permanent 
magnets" a, t, hereinafter described. The plates k, L,ai"e 
placed around the shaft r, detached fi^m one another, and 
from the shaft, as seen best in fig, 4. The conductor H, 
leads from the copper plate of the galvanic battery to one 
of the said plates, say k ; and the other conductor i, 
leads from the zinc plate of the battery to the other plate 
L, and so on alternately, if there be more than two plates 
placed on the lower platform around the shaft. 

The gah'anic magnets m, n, o, p, are constructed of arms 
or pieces of soft iron in the shape of a straight bar, hone- 
ahoe, or any other convenient figure woimd round i 
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4)C^per wire q, firat insulated by means of it non-conduct- 
ing materia] placed between the coils. These galvanic arms 
project in radial lines from the centre of the vertical shaft 
turning on a point or pivot, and resting in a cup a, on 
le lower platform, and in a proper guide or bearing b, 
Wlove the upper platform. The ends c, d, e,f, of the copper 
wire a, extend from the electro-magnets in parallel lines 
with the shall h, down to the copper plates K, and l : 
these ends c, d, e,f, are furnished or tipped with silver, 
id are in contact with the inner edges of two silver plates 
r, and h, within the semicucular plates k, l, as shown in 
The galvanic magnets are placed upon, and se- 
■ed to, a horizontal disc of wood v, attached to the shaft 
\. The artificial, or what are called permanent, magnets 
8, and T, are made of steel, and in the usual manner of 
making common or permanent magnets ; they may be of 
any number and degree of strength, and fixed on the upper 
platform in any convenient manner ; those shottn in the 
drawings are segments of a circle of nearly the same dia- 
. meter as the inside of the platform ; or it" galvanic magnets 
i0re used (which may be done), they may be made in the 
of a crescent or horse-shoe, or any other convenient 
figure, with their poles pointing to the shaft. Having 
properly arranged these artificial or " permanent" mag- 
nets on the top of the upper platform, there will be a cor- 
responding number of magnetic poles, the north being 
marked No. 5, and the south No. 6. Now, we will suppose 
the machine to be in a quiescent state, the galvanic or 
chargeable" magnet No. 1, being opposite the north 
lie of the artificial or " permanent" magnets No. 5, the 
galvanic or " changeable" magnet No. %, will, of course, be 
opposite the south pole No, 6, of the permanent magnets, 
and the other galvanic magnets Nos. 2, and 4, will be at 
|K)int8 opposite each otherbetween the poles just mentioned. 
VOL, XIII. 2 z 
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From the circumstance of there being a corresponding 
number of conductors c, d, e,f, of the ends of the copper 
wire, which are placed aronnd the shaft it, liclow the arti- 
ficial magnets m, n, o, p, but detached from tlie shaft, a« 
well as from each other ; and further, from these wires or 
conductors leading fiom the galvanic magnets to the plates 
K, L, and being in contact with them, as before described, 
the conductors c, d, e,f, will stand in the same position in 
relation to the copper plates, that the galvanic magnets 
stand relative to the artificial or permanent magnets ; but 
with this ditference, that the conductors c, d, e, f, are in 
contact Mith the plates k, l, whereas the magnets are Ufl^ _ 
in contact with each other. 

Now, iu order to put the machine in motion, the gaivs 
magnets Nos. 2, and 4, being cliarged by the galvanic cuiw 
rent passing through the various conductors and plates 
above described, from the copper plates (or positive side) 
of the galvanic battery along the conducting wires, or 
whatever material is employed to the zinc plate (or nega- 
tive side) of the same battciy. The galvanic current pass- 
ing around the galvanic magnet Nos. 'Z, and 4, producea 
magnetism therein, with a north and south polarity; No. 2, 
having north, and No. 4, south polarity ; of course the 
south pole of the artificial magnet No. 6, will attract the 
north pole of the galvanic magnet No. 2, and will move it 
a quarter of a revolution, (see the diagram fig. 5, which 
is drawn the better to illustrate this operation,) the 
south pole of tlie galvanic magnet No. 4, being at the same 
time attracted by the north pole No. 5, causes the magnet 
No. 4, also to perform a quarter of a revolution, the mo* 
mentum of the galvanic arms or magnets iiill caiTy them 
past the space between the poles Nos. ;>, and 6 ; at which 
thne the several conductors c, d, e,f, on the ends of the 
coiled wires of the galvanic magnets, will have changed 
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their positions relatively tx) the plates k^ and l^ and also^ 
consequently^ in relation to the positive and negative sides 
of the battery, causing the ^^ galvanic current ^ to flow in a 
different direction around the galvanic magnets, thereby 
changing the poles Nos, 2, and 4 ; No. 2, now having 
south, and No. 4, north polarity, the parts of the galvanic- 
magnets are, of course, now repelled by the poles that be- 
fore attracted them, and in this manner the operation is 
continued, producing a rotary motion to the shaft r, which 
motion may be communicated to any machinery for the 
purpose of propelling the same. 

The discovery here claimed and desired to be secured by 
the above-recited Letters Patent, consists in applying the 
force obtained by magnetism and electro-magnetism as a 
power for moving or actuating machinery in the manner 
above described, or in any other modification which is sub- 
atantially the same in principle and effect, — [Inrolkd in 
the Rolls Chapel Office, December, 1837.] 

SpeciiicaliQn drawn by Messrs. Newton and Berry. 



To William Wells, o/ Manchester, in the county of 
Lancaster, machine-maker, and Samuel Eccles, oJ* 
the same jjlace, mechanic, for their invention of certain 
improvements in power looms and in hand looms for 
weaving plain and figured fabrics. — [Sealed 5th January, 
1838.] 

Plate XV., fig. 1, is a front view of the loom, with the 
Jacquard in section; fig. 2, a side view of the loom. 
N.B, The same marks of reference lead to the same parts 
in each view of the drawings : a, the cast iron framework 
of a common power loom, such as are in use for weaving 
light' fabrics; b, the first motion crank .shaft and crank 
wheel ; c, the tappet shaft ; p^ the ]By ; e, the Jacquard 
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or mounting ; F, beams feed in the building (or they may 
be attached lothe loom) for tlie purpose of supporting the 
Jacquard : a, the grife or knife board of the Jacquard ; h, 
the comber board ; !> the hngers or leads ; k, the strap and 
(Spring lever, which puts the loom in and out of motion ; 
L, the taking up motion, cloth beam, &c. 

Be it luiderstood that the Jacquard and the ordinary 
methods of making the above machinery forms no part of 
our invention ; but we have here shown them in order to 
enable US to explain the various mechanical arrangements 
hereafter described, which forms the principle of our im- 
provements, that is to say, a, is a stud placed in tJie arm of 
the crank wheel B ; m, an adjustable connecting rod rising 
to the main lever n : the centre of the lever n, is at b ; the 
short end of the said lever has two arms, which take hold 
of the rod c, at the points 1, and 2, tig. 2 : at the same 
points are also two iron links rf, the lower ends of these 
links take hold of the studs e, which are fixed in the grife 
or knife board g, thus causing the said grife or knife board 
to be raised and depressed alternately at every revolution 
of the crank shaft b. 

In order to compensate for the w eight of the knife board 
and the weight of the lingers or leads, we use what we 
term the bdance weights o; these balaace weights are 
adjusfable on the le^'ers !■ ; the said levers hanging loose 
on studs at e, e; the cordsy, are then attached to the ends 
of the levers p, and passing nearly once round the scrowl 
or cxcentric pulleys a, which are fixed to each end of the 
tumbling shaft b, are then made fust ! two small pulleys 
g, are also placed ujion the tumbling shaft r ; to these 
pidleys are fastened tiio straps h, which take hold of the 
rod c, at the points 1, and 2 ; by these means the balance 
weights o, are enabled to assist the lever y, in raising the 
knife board g, and the lingers or leads i. 
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It will be observed that the said balance weights will 
operate with an increasing power as the cords f, recede 
from the centre of the tumbling shaft on the excentrics q^ 
the said cords being close to the centre of the shafts as seen 
by the dotted lines at 3, fig. 4, when the warp and leads 
are at rest. Another advantage gained by the balance 
weights is, their acting with the extreme of their power at 
the same instant of time at which the shuttle is thrown, 
consequently distributing the power (required to propel 
the loom) in the most beneficial manner. N.B. There are 
various modes of lifting the grife, which might be here ex- 
plained, but we consider that the one described is sufficient 
to show the operation of our improved method of balancing 
Uie said grife and the lingers or leads. 

The second part of our invention consists in the follow- 
ing method of stopping the loom when the shoot or weft 
breaks, and when the bobbin is empty, that is to say, i, is 
a small excentric or cam fixed on the tappet shaft c ; A:, is 
a lever, on which the said excentric operates ; to the long 
end of the lever A:, is made fast the small strap /, one end of 
which proceeds upwards and over the pulley w?, and the 
other downwards and under the pulley at w, forming, as it 
were, an endless line ; but the strap being cut away at 4, 
and 5, fig. 1, a number of strong threads,'' (say 5, or 6,) are 
there introduced and tied to the ends of the straps, still 
forming an endless Une : the said threads have eyelet holes 
or mailes o, which operate in a similar manner to healds ; 
through the said healds are passed a small warp consisting 
of about ten threads, i. e., five threads up and five threads 
down when opened as at j», q^ fig. 2 : this we call the de- 
tecting warp ; the detecting warp is then made fast to the 
breast beam, passed through the end of the reed, through 
the mailes or healds, and over the small pulley r; the 
weight s^ is then suspended to the end of the warp in ^rder 
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to keep it at the required teneioa. Two small brass levers 
t, u, arc balftoccd ia a delicate manner on the side of the 
loom at 6, the long end of the lever /, is tied to the upper 
part of the detecting warp by a corresponding number of 
small loose threads v; the short end of the lever t, is con- 
nected to the lever u, by a small wu-e. The curved end of 
the lever u, has a steel stud w, fixed in it ; the other end of 
the said lever ia weighted merely to balance iiaetf : *, is a 
stopping plate, fixed by a act screw on the strap or spring 
lever k, which, when the loom is in ojieratlon, stands di- 
rectly o]iposite Uic small plate screwed to the front of the 
lay y. Tlie operation of the above is as follows ; namely, the 
moment the shuttle has entered the box where the detect- 
ing warp is placed, the said warp p, g, endeavour to crosi 
each other, but cannot do so because of the weft thread 
being between them ; consequently the stopping levers /, w, 
not being at all acted upon, remain stationary, the stud ic, 
coatinidng to enter the caWty in the front of the lay at 
every stroke made by the lay. But when there is no weft 
in the shed the detecting warp threads immediately cross 
and change places with each other, the upper threads 
pulling along with them the end of the lever 2, causing the 
stud w, to become depressed, as sho^n by dotted lines fig. 
3, and brought >n between the plate y, in front of the Iny, 
and the stopping plate s, on the strap lever, by which 
means the strap lever is dislodged by the force of the lay, 
and consequently the loom stops. 

The third part of our invention consists in disengaging 
tlie taking up weight from the cloth beam by the stopping 
of the loom. Tliis is accomplished by means of a rod 2, 
which is fixed at one end to the strap lei'er k, and passing 
across the loom, takes hold of the spring 7, by a hole in the 
end of the rod ; one end of the string is made fast to liw 
loom side, and the other to the catch 8. It will be | 
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perceived that when the strap lever is in the direction of 
the dotted line, the catch will be allowed to rest upon the 
catch wheel l, and consequently in action; but when the 
strap is dislodged^ the catch 8, will be lifted from oflF the 
wheel, and the weight thrown out of action. 

These our improvements are applicable to all looms 
worked by either hand or power, for the purpose of weav- 
ing plain and figured fabrics. — [Inr oiled in the Inrolment 
Office, July, 1838.] 

Specification drai^n by the Patentees. 



Tb William South am, of Ditchford-mills, in the parish 
qfir Chester, in the county of Northampton, miller, for his 
invention of an improved apparatus or machine for dry^ 
ing corn and other grain, and seeds. — [Sealed 11th 
January, 1838.] 

This invention of an improved apparatus or machine for 
drying com, grain, or seeds, consists in a peculiar arrange- 
ment of mechanical parts constituting an apparatus or ma- 
chine suited to the performance of such operations, thi-ough 
which apparatus the wet or damp com, grain, or seeds, are 
to be passed ; and in passing, are submitted to the action 
of an atmosphere of heated air for the purpose of driving 
off, by evaporation, the damp and moisture contained in 
such corn, grain, or seeds. 

The apparatus is shown in several figures in Plate XV., 
the respective parts of which are marked by certain letters 
of reference, the same letters pointing out corresponding 
parts in all the figures. 

Fig. 1, represents an external elevation of the apparatus 
or machine as seen on the side ; fig. 2, is a front end eleva- 
tion of the same; fig. 3, is a vertical section taken longitu- 
dinally through the complete apparatus ; and fig< 4; is also 
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a verti(?al section, taken transversely through the outer 
casing or box and brickwork. The operating parts of the 
drying apparatus are enclosed in an iron box a, a, a, a, which 
is erected upon a brick or stone-work foundation b, b, b, 
having a furnace c, and flues d, d, extending under and 
around the box a, in any convenient and proper manner to 
communicate heat to the same, and passing off to a proper 
chimney or shaft ; which furnace, when charged with fuel 
in a state of combustion, causes the atmospheric air in the 
box or chamber a, to become considerably heated. The 
damp or wet com, grain, or seeds to be dried, are passed 
from an upper floor or hopper in the mill, or other building 
where the apparatus may he situated, into the small regu- 
lating hopper or receiver of the apparatus e, which is fur- 
nished with a sliding shutter or door, and aperture,^, for 
the purpose of regulating the supply of damp com, grain, 
or seeds, to the drying chamber, and consequently the 
flow of the same through the apparatus. This regulator, 
shutter, or door is adjusted by means of the lever ^, to 
which it is attached, and the adjustable thimib-ecrew h, 
bearing against a fixed stay or standard. The damp or 
wet grain or seeds fall from the apertures of the receiving 
hopper r^, through the mouth or opening t, of the vibratory 
drying chamber k, formed of sheet metal, or of metal or 
other framework, and woven wii-e fabric or gauze, if desired ; 
but if the bottom of the drying chamber is formed of wire- 
work, then it will be desirable to place an iron plate between 
it and the bottom of the box a, in order to receive the dust 
or extraneous matter which may sift through the wire- 
work, and if allowed to fall upon the bottom of the box a, 
might be scorched or ignite, and thereby produce disagree- 
able e^cts. The com or seeds flow through the drying 
box or chamber ^j which is placed in an inclined position to 
facilitate its progress, and is delivered from the chamber at 
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the mouth of the small transverse trough l, into the in- 
cHned conducting off pipe or channel m^ from whence it 
falls on to the floor of the room^ and is immediately spread 
thinly thereon in order to allow it to give off the steam or 
vapour, and to cool : but what I prefer most is, for the corn 
to be passed from the apparatus on to a wire-gauze inchned 
frame or cooler; in passing over the surface of which, free 
acce^ of cold air is allowed to the corn, and thus the vapour 
or steam arising therefrom is carried off, and the corn com- 
pletely cooled. 

In order to faciUtate the process of drying, and the pas- 
laiage of the corn through the apparatus, the drying box or 
^^hamber *, has a vibratory or shogging motion given to it, 
which keeps the com continually agitated as it passes down 
the drying chamber. This is effected by means of the 
rotatory winch handle n, upon the shaft o, to be turned by 
manual labour, the shaft turning in suitable bearings on 
side brackets ; or the. shaft may be turned by a band passed 
from any convenient rotatory motion in the mill to a rigger. 
Upon this shafl o, is formed the small crank p, to which is 
.connected the rod g, jointed at its other end to the bent 
lever r, which has its fulcrum at s ; the other arm of this 
lever, marked /, see fig. 4, is passed through an eye or 
staple on the side of the drying chamber, and forces it on 
one side and draws it backward as the crank goes round, 
.thereby giving it a lateral shogging motion. The drying 
chamber is suspended within the box or casing a, by means 
of the rods or chains «, w, at its lower end, and by the 
other chains v, v, at its upper end, which are connected 
with two pulley wheels or riggers w^ vjy mounted upon a 
shafl turning in proper standards. Upon the axle of these 
riggers is placed the arm or lever ^, connected to the rod y, 
which is furnished with an adjustable screw and nut Zp 
J^aring upon a fix^d piece or bracket, and by which means 
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the iaclination of the drying box or chamber k, ma^ 
adjusted to any desired iiiclmfttion,aiid consequently theflow 
of the groin or seeds through the same may be facilitated or 
retarded. And 1 would here remark, that the drying box or 
chamber k, may be made with or without a moveable lid, 
and also that the toii of the outer case or box a, may also be 
made moveable if desired; and further, that the outer cane 
or chamber may be constructed with the top and bottom 
only of iron, and the aides of brickwork, or the bottom may 
also be made of fire-brick, if thought desirable : all of which 
Tariations will be easily suggested by any practical engineer 
or workman, without departing &om my improved appa- 
ratus or machine. — \Inrolkd in the RoUe Chapel Office, 
July, 1838.] 

Spceilicalion drawn by Mtsna. Newlon mid Berry. 
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7*0 John Consitt, of Mancke$teT, in the caunty o/Lm 
caster, machinist, for his invention of certain improve- 
ments in the machinery used for spinning, doubling, and 
twisting cotton and other fibrous substances.— [Sealed 
8th March, 1837-] 

My improvements in the machinery used for spinning, 
doubling, and tivisting'cotton and other fibrous substanecB, 
are designed principally to facilitate the processes of pre- 
paring and spinning cotton, and, at the same time, to effect 
an improvement in the yam or thread produced; that is, 
to cause the same to be more regulai-, even, and compact, 
and, by keeping the fibres of the cotton straight and level, 
to work them more etlectually into the body of the thread 
or yarn, instead of leaving the fibres of the threads loose 
exiA rough, as ordinary spinning machines are liable to do. 
The maimer in which I propose to effect my improw* 
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taents in spinning, is, chiefly by altering the usual speeds 
at which certain paiis of common spinning machinery 
■frork, and by driving all the preparatiun macliines (in 
which two or more eeriea of drawing rollers are used), by 
means of a much slacker strap than is commonly em- 
ployed, which alone will be found to effect a considerable 
Improvement in the yam. 

Thus in the drawing frame, the roving frame, the jack 
£rame, the stretching frame, and the throstle, I put A 
driving pulley of a larger diameter than is commonly em- 
ployed, in order to work all these machines with a slacker 

The alterations I propose to make in the mule, particu- 
larly in the ordinary hand-mule for spinning fine numbers 
of yarns, are, to make the driving pulley of larger dia- 
meter, iu order to jjursuc the same system of using a ' 
slacker stS-ap than common ; and also to make a greater 
difference between the single and double speeds of the 
mule, so as to work the mule dower in the roving part, or 
that portion of the spinning which is performed by the 
rollers and parts connected therewith) and quicker in the 
"stretching and twisting" processes; the difference I. 
propose is about l-^ to 3^% of the respective diameters of 
the speed wheels which govern these parts of the mule. 
These alterations will be found to make the rollers work 
much smoother, and keep the cotton from being ruffled in 
the rollers, and cause it to hang better togetlier; thus 
keeping the fibres straight and even, so as to work them 
into the body of the thread with greater facility, 

A further alteration I propose to make in mules for 

spinning fine numbers of cotton or other material, is in 

those cases where spur or bevil wheels are used to give the 

- " single and double speed," consisting generally of foiff 

-. wheels, two larger and two smaller ; I alter two of them. 
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tliat is, one of the pairs, in order to make a greater (Kfll 
cncc between the single and double speed ; but in con- 
stmcting new mules, I should have two pairs of fast and 
loose pulleys, on« larger and the other smaller, to be driven 
by two straps, instead of any gearing whatever, so as to 
obtain the single and double speeds. 

And in that part of the process of mule spinning called 
the "going out" of the carriage which carries the spindles, 
instead of any toothed wheels, I make use of pulleys and 
straps, and tlius prevent the " back lash" of the wheels : 
this alteration will be found to keep all " slncks" or curt« 
out of the yam, — [Inrolled in the Eol/s Chapel ( 
September, 1837.] 
Speciflcation dniwu bj' Mossra. Npwtoii and Bcrrj-. 
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0.\ CAOUTCHOUC. 

BY ANDREW VRE, M.D., F.E.S., &C. &C, 

(To Ike Editor of the London Journal of Arts.) 
Sir,— Since writing tlie article Caoutchouc for my " Dic- 
tionary of Arts, Manufactures, and Mines," row in courBe of 
publitalion, I hove received, from aeveralijuarlers, Bome valuable 
iiiformalioii ; and liave also made a series of expctiuieDts upon 
the subject, tlie results of wliicL I have now ihe jilcasure of trans- 
luitling to you for inseition in your journnl. 

HitLerto the greater part of tlie caontcliouc lias been imported 
inio Europe from Sontli America, and llje best from Para; but 
of lale years a coneideruble qiiaiUily has been brought from Java, 
Penang, Siricapore, and Assam, Aboot twelve months ago, Mr. 
William GriHilh published an interesting report upon the Ficui- 
tiaitka, the caoutchouc tree of Assam, «bich he drew up at tlie 
reqnestofCaplnin Jenkins, agent in tliatcouotry to liieGovemor- 
Ceneral of India. Tliis remarltable species of ^g tree is ^itlier 
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ftolitftry, or in twofold or threefold grocps. It is larger and more 
tunbrageous than any of the other trees in the extensWe forest 
where it ab6unds, and may be distinguished from the other 
trees, at a distance of several miles, by the picturesque r.ppear* 
ance produced by its dense, huge, and lofty crown. The main 
trunk of one was carefully measured, and was found to have k 
circumference of no less than 74 feet; \\hile the girth of the 
laain trunk, along with the supports immediately round it, was 
120 feet. The area covered by the expanded branches had a 
circnniference of 610 feet. The height of the centra] tree was 
100 feet, 

It has been estimated, after an accurate survey, that there arc 
43,240 such noble trees within a length of 30 miles, and breadth 
of 8 miles of forest near Ferozepoor, in the district of Chardwar, 
in Assam. 

Lieutenant Veitch has since discovered that the Ficus-elasticd 
is equally abundant in the district of Naudwar. Its geographical 
range in Assam seems to be between 25 deg*. 10 min. and 27 deg. 
20 min. of north latitude^ and between 90 deg. 40 min. and 95' 
deg. SO min. of east longitude. It occurs -on the slopes of the 
hills, up to an elevation of probably 22,500 feet. This tree is of 
the banyan tribe, famed for '' its pillared shade, where daughters 
grow about the mother tree,*' which has furnished the motto 
M rami, quot arbores, to the Royal Asiatic Society, Species of 
this genus afford grateful shade, however, in the tropical regions 
oi America, as well as Asia. 

Many species of other trees yield a milky tenacious juice, of which 
birdlime has been frequently made ; &s Ariocarpusintegrifoiia^sMd 
LakoochayFkuiindlca and religiosa^ also F, Tsieia, Roxhurghil, 
glameraia, and oppositifolia. From some of these an inferior kind 
of caoutchouc has been obtained. 

The juice of the Ficus-elastica of Chardwar is [better when 
. drawn from the old than from the young trees ; and richer in 
the cold season than in the hot. It is extracted by making in- 
cisions a foot apart^ across (he bark down to the wood, all round 
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tbe trunk, and also tlie large brandies, up to the very top of 
the tree ; the quantity which exudes increasing with the height 
of the incision. Ttie bleeding may be safely lepeated once evcTf 
fortnight. The £uid, as freeli drawn, is nearly of the consialenca 
of crFHm, and pure white. Somewhat more thaD haJfamaBJirf 
(42 libs.) iH reckoned to be the nverage prodace of each bleeding 
of one tree ; or 20,000 trees will yield about 12,000 mnunds of 
juice : which is composed in 10 parts, of from 4 to 6 parts of 
water, and, of course, from G to 4 parts of caoutchouc. The 
bleeding should be confined to the cold months, bo as not ts 
interfere wiih, or obstruct the vigorous vegetation of tha tree !■ 
the hot months. 

Mr. Griffith gaya, that the richest juice is obtained from trans* 
verse incisions made into the wood of the larger reitex roots, 
which are half exposed above ground, and that it proceeds from 
the bark alone. Beneath tbe line of incision, the natives of 
Afisam scoop out a hole in the earth, iu which they place a leaf 
of tbe Phrj/nium capltatiim, Lin., rudely folded up into the shape 
of a cap. He observes that the varions species of Tetranthtrt, 
upon which t lie il/oon^a silk worm feeds,aBalso tfaecnstor oil plant, 
which is the chief food of llie Eria silkworm, do not aS'jrd a 
inilky caoutchouc Juice. Hence it would appear that Dr. Royle's 
notion of caoutchouc forming a necessary ingredient in tbe food 
of siikworma, and being " in some way employed in giving 
tenacity to their silk," seems to be unfounded. If Uotany dis- 
countenance :i this idea, Chemistry would seem to scout it alto- 
gether, for silk contains 1 1.33 per cent, of azote, and caontcbouc 
contains none at all ;* being simply a solid hydro-carburet, and, 
therefore, widely dissimilar in constitution to silk, which consist* 
of oxygen 34.04, azote 11.33, carbon 50.69, and hydrogen 
3.94 in 100 parts. 

This hydro- cniburet emulsion is of common occurrence in th» 
uRDERS Eupkorbiacia and Taiicea, which may be looked on as tbe 

■ See my paper on liic ultimate nualysis of vegctfthle and animal sub* 
fllanees, in ILe Phd. Trans, fgr 1822. 
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DBiii sources of caoulchoDc. Tbe American CBOiiUliouc is said to 
be furnjglied by the SipAonUt alastka, or tlic^ Hevea guianentk 
of Aublet, a tree utiicli grous in Gtnzil, utid alao iu Suriuain. 

Dr. Royte Bent modeU of cytinilerB, of 1^ to 2^ inclieH in dia- 
meter, and 4 or 5 incliea in length, to both the Asiatic and Agri- 
cultural Societies of Bengal, to serve as palterns for the natives 
to mould their caoutchouc by. Mr. Oriflith says that thia plat) of 
formiog the caoutchouc into tuniblera or bottles, as ic com mended 
by the committee of the London Joint-slock CaoutL'liouc Com- 
pany, is, io hii opiuioD, tbe worst that can possibly be offered ; 
being tedions, laborious, causing the caoutchouc to be blackened 
in tbe drying, and not obviating the viscidity of the juice when 
it is exposed to the sun> He recommends, as n far better mode 
of treating the juice, to work it up with the hands, to blanch it 
in water, and then subject it to pressure. 1 shall presently de- 
•cribe a still better method which has recently occurred to me, 
in experimenting upon the caontcboiic juice. This fluid, with 
certain precautions, chiefly exclusion from air, and much warmth, 
■lay be kept in the state of a creamy emulsion for a very long 
ttae. 

NBW ETCPKHIMENTAL BESEARCIIKS OS CAOrTCHOUC. 
The specific gravity of the best compp.ct Para 

caontchoDc, taken in dilute alcohol, is .... 0.941567 
TLe apedfic gravity of the best Assam ia . . . . 0.9429/2 

„ „ Sincapore 0.936650 

Penang 0.919178 

In the process of making the llastic tissues,* the threads of 
oanatchoDc are first of all deprived of their elasticity, to prepare 
t)iem for receiving a sheath upon the braiding machine. For thia 
purpose they are stretched by hand, in the act of winding, 
upon the reel, to 7 or S times their natural length, and left two. 
or three weeks in that stale of tension upon the reels. Thread 
tbos inelttst'wattsd has a specific gravity of no less than 0.948732; 
but when it las its elasticity restored, and its length reduced to 
• See "DicUousiy of Arts, M«iuf»ctuiei, mid Mine«." 
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ib priatiae slate, by rubbiii){ between tliC warm palms of the 
liands. the (pecific gravity of llie i«me piece of thread is reduced 
to 0.925939. This pheoamenoii is akin lo tliat eshibited in Ilie 
process of wire-drawiiifi!, ulicre tlie iron or brass gets condensed, 
hard, and brittle; wliile it disetigafrcs mucli Lent : whicli the 
cao 11 toll one Ilircad nlio does in a degree iotolerablc to uopractbed 
Jiii|>erii, as I have experienced. 

Having been favoured by Mr. Sievitr, managing director of 
the Joint Block Caoutchouc Company, and iiy Mr. Benle, engineer) 
with two different samples of caoutchouc juice, I have EuLjected 
encli to chemical examination. 

That of Mr. Sievier is greyish brown, tliat of Mr. Beale is of 
a milky grey colour ; the deviation from whiteness ia each 
case being due to the presence of aloetic matter, which accom* 
paoies the caoutchouc in the secretion by the tree. The furniet 
is of the consistence of Ihin cream, has a specific gravity of 
l.041'25, and yields, by exposure upon a porcelidn capsule, iii a 
thin layer, for a feiv days, or by boiling, for a few uiinntes, with 
a little water, 20 per cent, of solid caoutchouc. The lattifr, 
though it has the consistence of pretty rich cream, has a specilic 
gravity of only 1.0175. It yields no less ihaa 37 per cent, cf 
white, solid, and very elastic caoutchouc. 

It is iatercstlug to observe how readily and compactly \hi 
separate little cloths or threads of caoutchouc coalesce into one 
spongy mass in the progress of the ehullitJoii> particnlarly if tUt 
emulsive mixture be stirred ; but the aildition of water is neces- 
sary lo prevent the coagulated caoutthouc from slicktug to the 
sides or bottom of the vessel aud becouiing burnt. In ordi:r to con- 
vert the spongy mass thus formed into good caoutchouc, nothing 
more is requisite Ihnn to expose it to moderate pressure between 
the folds of a towel. By this process the whole of the aloetic ex- 
tract, and other vegetable matters, which coucrete into the suli* 
stance of the balls and junks of caoutchouc prepared in Assarn 
and Java, and contaminate it, are entirely separated, and an ar> 
tide nearly white and inodorous is obtained. Some of the udtev- 
of American caoutchouc exhale when cut tiie fcetor of zoUj 



. cheese ; a smBll which adheres to the threads made of it^ after 
every process of porification. 

la the interior of many of the balls which come from both 
the Brazils and East Indies^ spots are frequently found of a viscid 
tarry-looking matter, which, when exposed to the air, act in 
some manner as a ferment, and decompose the whole mass into 
a soft substance, which is good for nothing. Were the plan of 
boiling the fresh jaice along with its own bulk of water, or a little 
more, adopted, a much purer article would be obtained, and with 
incomparably less trouble and delay, than has been hitherto 
brought into the market. 

I find that neither of the above two samples of caoutchouc 
juice affords any appearance of coagulum when mixed in any 
proportions with alcohol of 0.825 specific gravity ; and, there- 
fore, I infer that albumen is not a necessary constituent of the 
juice, as Mr. Faraday inferred from his experiments published in 
the 21st vol. of the Journal of the Royal Institution. 

The odour of Mr. Sievier's sample is slightly acescent, that of 
Mr. Beale's, which is by far the richer and purer, has no dis- 
agreeable smell whatever. The taste of the latter is at first bland 
and very slight, but eventually very bitter, from the aloetic im- 
pression upon the tongue. The taste of the former is bitter 
from the Orst, in consequence of the great excess of aloes which 
it contains. When the brown solution which remains in the 
capsule, after the caoutchouc has l>een separated in a spongy 
state by ebullition, from 100 gtains of the richer juice is passed 
through a filter and evaporated, it leaves 4 grains of concrete 
aloes. 

Both of these emulsive juices mix readily with water, alcohol, and 
pyroxilic spirit, though they do not become at all clearer ; they Will 
not mix with raoutchoucine (the distilled Spirit of caoutchouc), or 
with petroleum-naphtha, but remain at the bottom of these liquids 
as distinct as mercury does from water. Soda caustic lye does 
not dissolve the juice ; nitric acid (double aquafortis) convert!^ 
k into a red curdy magma. The filtered aloetic liquid is not 
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afflicted by the nitrates of baryta and silrei 
late of ammonia minute traces of lime. 

In a continaation of this pnper I shall lay before your readers, 
next mouth, several interesting facts cancertiia| the manufacture 
of caoulchonc on the great scale, sopplementary to the scconnt 
given ill my Diitionary of Arts, &c. 

13, CLar!olt«-»lreet, Bed ford -equttte, Fob. 
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ROBERTS'S SELF-ACTING MULE. 
Before the Judicial Committee of Her Majestt/'t Privy 
Council, at Westminster, 22d February, 1639.- present, 
the Marquis of Lansdowrte (president) , Lord Lyndhwat, 
Lord Brougham, and Sir Herbert Jenner. — Counsel, Sir 
F. Pollock and Mr. Teed. 
On the petition of Richard Roberts, of Manchester, engineer, for 
an extension of the term of his patents, granted in England 29th 
March, \ii25, and subsequently in Scotland and Ireland, for 
" his improvements applicable totlie mute, Billy, Jenny, stretch- 
ing frame, or any other machine or machines, however designated 
or named, used in spinning cotton, wool, or other fibrous aub- 
■tances ; and in which either the spindles recede from or approach 
the rollers or other deliverers of the said, fibrous substances, or in 
which such rollers or deliverers recede from or approacli the spin- 
dles." (For specification of this patent, see « London Journal of 
Arts, ic.," First Scries, vol. xiii. p. 6.) 

No caveat for opposing the application having been entered, 
The Attorney- General briefly addressed their lordships, stating 
that he liad no objection to offer to the prayer of the petitioner 
being granted. 
A model of the machine was then introduced, and the i 
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fttid object of the inventioQ was explained by one of the foremen 
in the employ of Messrs. Sharp^ Roberts, and Co. 

Evidence was heard in support of the allegations in the peti* 
lion ; and after a short consultation, their lordships granted a pro-^ 
longation of the several patents for the term of seven years, on 
account of the ingenuity and merit of the invention, and the 
difficulties opposed to the Patentee in bringing it into effective 
operation, and consequently not having derived a fair remunera- 
tion for so important an invention during the original term of the 
patents. 



Before the same Meeting of the Council. 
WRIGHT'S BLEACHING APPARATUS. 

COUNSEL, SIR F. POLLOCK. 

On the petition of Lemuel Wellman Wright, for an o^tension 
of the term of patent, granted in England 20th April, 1825, for 
his invention of machinery or apparatus for washing, cleansing 
or bleaching of linens, qottons, and other fabric goods or fibrous 
substances. — (For specification of this patent, see vol. ix.. First 
Series, of '* The London Journal of Arts," p. 281). 

The Attorney-General objected to the extension, on the princi" 
pie that this invention had not been carried into efiective opera- 
tion. Evidence was called to prove that the apparatus had been 
in use, but difficulties from adverse partners and from law pro- 
ceedings, in which the Patentee had been for some years involved, 
prevented the invention being carried into such effective opera- 
tion, as to remunerate the Patentee, who has lately become the 
sole proprietor of the patent. 

The advantages likely to result from applying this invention to 
the bleaching of linen and cotton fabrics in general, and to the 
yams in their rough state, as well as for domestic use, was ex- 
plained by several practical bleachers from Lancashire. The 
great saving of time by this improved operation — the economy in 
the consumption of materials, and the perfect manner in which it 
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inverted. The meclianical arrangements for extending it are with 
the view of secaring greater steadiness. The principal improve- 
ment consists in there being attached to the bottom an universal 
joint, fixed to an iron plate > this plate remaining fixed, the ne« 
cessary errors consequent on moving the staff for reversing its 
face, when the last forward station is to become the next back^ 
are avoided. 

It was suggested that the universal joint would be attended 
with great advantages in sloping ground ; in general, however, 
the tripod invented by Mr. Simms was sufficiently convenient. 

Mr. Bald suggested that the universal joint would be ex- 
tremely serviceable if placed on something solid. It was his 
practice to drive a wooden plug into the ground, on which the 
staff was set ; these plugs were left in, and serviceable for 
verifying the observations. He had levelled through a distance 
of forty miles, leaving a plug at every station. 



Description and Dmwing of the Ice-boat. By S. Ballard, 

A. Inst. C. E. 

The principle of breaking ice adopted by Mr. Ballard, as ex- 
plained in a communication made last session, consists in forcing 
the ice upwards instead of forcing through it horizontally, or by 
pressing it down. For this purpose a frame, coated with sheet 
iron, is laid over the front of a boat, with an inclination downward 
from the boat, the lower end beiug under the ice. The paper 
desciibes the construction of the boat by reference to a deteiled 
drawing and section. 

Experiments on the Flow of Water through Pipes of different 
Lengths. By W. A. Provis, M. Inst. C. E. 

In this paper are recorded two hundred and eight experiments 
on the flow of water through leaden pipes of 1 J inch diameter^ 
of lengths 100, 80, 60, and 40 feet, and for heads of water of 
35, 30, 24, 18, 12, and 6 inches. The arrangement of the ex- 
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perimciita Is d.'BCiibed viit'-i grcAt Bccaracy, and Ihe resnlu of 

llie experimciils are given in twi;ive tables, showing tlie lengtU 
tnA inclination of ihc pi|)c, tie head of water at tlie upper end 
of tlie pipe, tlie time from turning tlic wattr into liie upper end 
of tlic pipe to its reaching ihe lower end, the time of lining tbe 
receiver, the diediarge in ciihiu feet per minute, and the mean 
discharge per minute. Ti> each set of experiments is appended 
a culninu of remarks, in which the state of the pipe as to dryness, 
and tbe qunntity of Huter in Ihe discharging em!, are reccrded; 
these circumatanceB having considerable iiilluence on the quan- 
tity of the disL'harge. 

The experiments are tabulated in a different form, showing the 
effect of a given head of water lu pipes of different lengths and 
iiicliuatioiiB. The fulloiiing important results are deduced. In 
level pipes the quantity of iiater discharged is nearly in the in- 
verse ratiu of the sfiuare root of the length ; hut the departure 
from this rule is greatest in the shortest lengths and gicatest 
heads. In inclined pipes, the increased discharge is greater in 
the long than in iLe short pipes. The increased discharge 
for nn increased head is nearly in the same proportion tlirongh 



the long and short lengths. 

June 19, 1838. 

The PRHaiDENT in the chair. 

On the CouKlrnction of Roada on Deep Bogs and Mof^ 

liy W. Bald. 

In this paper Ihe author gives a detailed account of the coo* 

Btruction of roads through boga, and of the methods of securing 

the foundations of small bridges in boggy places ; also some sng- 

gestions on the formation of railways on deep moss. 

The general principles are as follow: — The first operation 
after laying out the line of road, is to drain thoronghly the bog 
over whicii it is to pa^a. For this |)urpose main and counter diainj 
parallel to the line of road are lo be cut witli a regular discli«rj{- 
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ing fall along the bottom. Transveree drains must also be cot 
betwixt the main and the counter drains^ so as effectually to drain 
^ all the surface water and stagnant pools. The cutting of these 
drains must be carried on gradually, and by degrees; if the bog 
be moisty the operations, which can only be carried on at dry 
feasont of the year, will probably have to be continued over 
three or four years before the drains become permanently fixed at 
tiM required dimensions. The counter drains are essential, as 
they relieve the pressure on the sides of the main drain^ and con* 
aequently prevent it filling up. The bog stuff cut out is to be 
dried, and when the bog under the line of road has become suffi- 
ciently dry, the road is to be levelled and made of proper shape, 
and the cross drains are to be filled with dry turf. 

The roadway is then to be floored or trunked over with five 
courses of dry heathy sods, which are to be well rolled with a heavy 
eylinder. Upon this trunking is to be laid a soling, consisting 
of a mixed mass of prepared earth and gravel, of about six inches 
in thickness, and the whole to be coated with good clean gravel. 
The road metal is then to be laid on, in two successive coats« 
each of about three inches in thickness, the first being well con- 
solidated before the second is laid on. 

The great points to be aimed at are perfect drainage and good 
trnnking, as, if these are not attained, roads constructed on bog 
will lose their shape, become ruinous, and soon go to decay. 

The author considers the /orm and size of hammers employed 
in breaking hard stones. These are frequently too heavy ; a 
hammer weighing about a pound and a quarter, of an elliptical 
form, pointed at the ends, the area of end being about x^th part 
of a square inch, appears to be best suited for ordinary purpose?. 

The turf of bog, being carbonized, makes excellent fuel, and 
may be employed in the manufacture of iron, and such iron is 
extremely malleable. Turf fuel is also used most extensively in 
iforking the steam engine in many districts of Ireland ; it is used 
on board the Dunally steam-boat for engines of eighteen-horse 
power/ and the expense is fourpence per milc« 
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June 26, 1B36. 
Tlie Paesidemt in tlic chair. 
A dljcDssion took jilace on tlie effect of lorf fuel on iron, and 
on the melbode and ptinciples of liarrieniiig iron. 

A communication was read from Mr. Buck on the relation be- 
twixt the Hiatceter and intermediate spnces of Ilielubes in b loco- 
motive boiler, for tlie prodactton of nn unanimous efftCt in tie 
generation of steam. 



Sist ot iUUnu 

Graattd by Iht Frfick Government from the Ut nf October to the 31(( 

of December, 133?. 

(Coni-luded troni p. 374, Tol. xii.) 

To Jean Francois Cail, of Paris, for nn apparatus for extracting 

tie juice from flic pulp of beetrool. 

— Marquis of Louvois, peer of France, for a railroad with only 
one rail, and ivitli double waggons and moveable regnlalors. 

— Louis Caniille Eugfene Duverger, of Paris, for new printing 
processes, called by liiin *' t_\ pograpli y by jipplicalion and in- 
crustation." 

— Tliomaa Fran^rois Andre Stackler, of Rouen, for i 
ments in prialing woven goods. 

— Joles A\mi Philippe LacbapcUe, of Landrecies, for a 
of using dross in blast furnaces. 

— Francois Claude Ba;<iu, of Paila, for a means of printing \ 
incrustation, skins, woven goods, paper, anil paTcliraent. , 

-^Tliomas Doncett, of London, for a new method of stib 
end binding books. 

— Evrardand Ilocque Destna/iires, of Valenciennes, for s brick* 
making machine. 

■— Franfois Marie Lanoe, of Paris, for a macliine for mBkin 

fringe of sLaivIg. 
fc-Guillot, father and son, of Paiis, for a cellular coach f 

veying prisoners. 
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To Priqaeler, father and son, of Plencher lea Mines, for improve 
menta in lotkj. 

— Ejqucm, of Bordeaux, for a means of closing glass bottles with 
glass stoppers. 

— Francois Dai bo, of Paris, for an improved sneking EiotHe. 

— George Crane, iron-master, for a means of reducing ore. 

— Emile Griuipe, of Paris, fur a means of preventing the 
counterfeit of Government stamps. 



Granted from the Ulofjcmuary (o the H si of March, 1838. 



To Jolin Lee Nicholson, of Manchester, represented in Paris by 
Mr. Perpigna, advocate of the French and Foreign Office for 
Patents, Rue de Ctioisenl, for impravements in spinning ma- 
cliioes. 

— Charles Marie Joseph Ghislain Dccartier, of VaJcncienneB 
represented in Paris by Mr. Perpigna, for a hydrorotarjr ma- 
chine, calculated to supersede steam engines. 

— Pierre Edouard fiarlhelemy, M.D., represented in Paris bf 
Mr. Perpigna, for tlic application of caoutchouc to many usefnl 
pDrposes, bolh in industry and in tlie medical art. 

— Waddington, brothers, cotton -spinners, represented in Paris by 
Mr. Perpigna, for improvements in bleaching linens and other 
like substances, and in the machines employed for the same 
purpose. 

— John Fetrie, engineor, of Rochdale, represented in Paris by 
Mr. Perpigna, for improvements in the construction of loco- 
motives for railroads and common roads, which improvements 
are applicable to stationary steam engines or to those employed 
for navigation. 

B— William Fairbairn, engineer, of Manchester, represented in 
Parisby Mr. Perpigna, for improvements in the means employed 
to unite sheets of metal used in the constraclion of boilers, and 
for other purposes. 
VOL. ZIII. 3 O 
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To William Harper, of London, rrpresetited in Paris by Mr. F 
])iguat GrsI, for a prepurcd or improved fuel 6( to vrarm npsrt- 
ments, churches, or oilier buildings, liol-liouBes, or other 
places in which artificial hent is reiiuired ; aud, secondly, for 
stOTes fitted for burning such fuel. 

— Nicolas Schlnmbcrger, of Guebwiller, represented in Paris by 
Mr. PerpigDB, for im prove tn en ts iu the mBcbioea employed for 
spinning and twisting cotton, worsted, flas, snd other like snb- 
stances. 

-^ FjOuU Jean N^pomucene Marie Rousaean, of Triffletz, for a 
wine- making apparatus. 

— The Coal Company of Douchy, for a macbine to pierce the 
wall in coal-mines. 

— Jacques Baile, of Lyons, for a frai 
cute all the tnovemcnta iu knitting 

— Angnste Goiboiit, Marie St. Ge 
Pjiis, for tlie application of gold 
making of epaulettes, aiguillettes, and other like objects. 

— Pierre Adolphe Lebedcl, of Paris, for a machine which makes 
live Imitation pearls at once. 

— Jean Michel Keinhart, of Strasburgh, for double rotator 
mills. 

— Amnnt Faulcoo, of Pnris, for a locomotive engine. 
— ■ Jean Gregoire, of Paris, for an application to the box of 

wheel, which dimiuishes the friction. 

— Pierre ForUn, of Orleans, far apparatuses called animal de* 
siroyers, fit for tiie destruction of wild beasts. 

— Tlieodore Marie Souchon, of Brest, for a double-winded forge 
bellows. 

— Jean Jacques Hopwood, of Boulogne siir Mer, for a machine 
to wash, clean, and bleach linens, cottons, and all other fibrous 
and vegetable substances. 

— Georges FrWeric Schmidt, of Paris, for improved stoves. 

— Andre Francois Gaupillat, of Paris, for the rectifying of the 
nitric ether produced in the manufacturing of fulminate of 
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To Pierro AiinM# of Pesenas, for an improved kind of furniture. 
— - Leon Castellain^ of Paris^ for improvements in the distilling of 

alcohol. 
•^ Walker Wood, of London, for an improved locomotive engine. 
-— Antoine Elzeard Tardieu, for a machine for manufacturing 

horse-phoes. 
•— Jean Pierre Xavier Clerc, of Belfort, for improvements in 

printing calicoes and other fabrics. 
---^ Alliot, of Nantes> for a smoke-consuming furnace. 

— Pierre Fran9ois Guebhard, banker, of Paris, for a propelling 
wheel, applicable to ships'-boats, &c. 

— <- Simonet de Changy, of Paris, for a new system of melting and. 
purifying fat, oiU and rosin. 

— Fran9ois Berjou, of Paris, for a new horse-shoe without nails, 
called hippo'iandale hermedque, 

^p- Guillaume Bocquet and Pierre Marie Eugene Champion 
Nansonty, of Paris, for a method of preparing iron ore, which 
disoxidates the ore before introducing it into the blastfurnace. 

f^ Edwin Emmanuel Cocker, of London, for a machine to make 
needles, pins, &c. 

— - Onesiphore Pecquenr, of Parisi for improvenxents applicable 
to railroads and locomotives. 



Of ^mnt» 

Granted in Scotland between 22d January and 22d February, 1839. 



To £dwa.rd Cooper, of Piccadilly, stationer, in consequence of 
a communication made to him by a foreigner residing abroad, 
for improvements in the manufacture of paper. — 23rd January. 

— Peter Taylor, of Birchin Bower within Chatterton, Lanca* 
shire, rope-maker, for improvements in machinery for pro- 
pelling vessels, carriages, and machinery, parts of which im- 
provements are applicable to the raising of water.— 23rd Jan. 

—i- Frederick Qayley Wprsley, of Holywell-street, London, for 
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certain inipTovemeota in locomotive engines and carriages.— 
24 til January. 

To Thomas Walker, of Birmingham, clock-maker, for improve- 
ments in steam-engines, which improvementa are also applica- 
ble to the raising or forcing fluids. — 24th January. 

— Thomas Sweetapple, of Cutterhall Mill, Godalming, Suney, 
paper-maker, for an impioveraent or improvements in the 
machinery for making paper. — 2Bth January. 

— John Wilson, of Liverpool, lecturer on chemistry, for certain 
improvements in the process of manufacturing alkali from com- 
mon salt. — 30th January. 

— Sally Thomson, of North-place, Gray's Inn-road, London, 
for certain additions to locks or fastenings for doors of build- 
ings and of cabinets, and for drawers, chests, and other re- 
ceptacles, for the purpose of affording greater security against 
intrusion by means of keys improperly obtained. — 31st January. 

— Job Cutler, of Lady Poole-lane, Birmingham, and Thomas 
Gregory Hancock, of Prince's-streel there, machinist, for aa 
improved method of condensing the steam in steam-engines, 
and supplying their boilers with the water thereby formed.— 
3Ut January. 

— Horace Cory, of Narrow-street, Limehouse, London, B. M., 
for improvementa in the manufacture of while lead.— 7th 
February, 1839. 

,r- Edward Samuell, of Liverpool, merchant, for improvements in 
the manufacture of soda. — 7th February. 
■ — Timothy Burstall, of Leith, engineer, for certain improve- 
ments in the steam-engine, and in apparatus to be used there- 
vfith, or with any other construction of the steam-engine, or 
any other motive power, for the more smooth and easy con- 
Teyance of goods and passengers on land and water, part of 
which will be applied to water power. — llth February. 

— Charles Gabriel Baron de Suaree, of Red Lion-square, Lon- 
don, and William Pontifex, of Shoe-lane, London, for a new 
mode of obla'ning vegetable extracts. — 12th February. 

— Morton Balmanno, of Queen-street, Cheapside, London 
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merchant, for a new and improved method of maVing and 
manu&cturing paper, pasteboard, felt, and tissues, communi- 
cated by a foreigner residing abroad. — 1 4th February. 

To Joseph Burch, of Bankside, Blackfriars, Surrey, calico-printer, 
for certain improvements in prinliug cotton, woollen, paper, 
and otiier fabrics and materials. — Mth February. 

-^ Harrison Grey Dyar, of Cavendiah-aquare, and John Hem- 
ming, of Edward-street there, for improvements in the manu- 
facture of carbonate of soda. — 19th February. 

— Edward Pearson Tee, of Bamsley, dyer, for improvements in 
weaving linen and other fabrics.— 20th February. 

-~ Joseph Burnett, of Deptfoid, for improvements in steam- 
engines.— 20 tit February. 



SEALED IN ENGLAND. 

1839. 

To Thomas Barnabas Daft, of Regent-atreet, gentleman, 

for certain improvements in inkstands, and in materials 

■ and apparatus for fastening and sealing letters or other 

documents. — Sealed 2d February — 6 months for inrol- 

ment. 

To Moses Poole, of Liocoln's-inn, gentleman, for im- 
provements in the means of conveying and transporting 
persons and goods fi'om one place to another, — Sealed 4th 
February — G months for inrolment. 

To John Evans, of Birmingham, paper-maker, for im- 
provements in the manufacture of paper. — Sealed 4th 
February — 6 months for inrolment. 

To Thomas Robinson, of Wilmington- square, in the 
counbf of Middlesex, gentleman, for improvements in the 
process of rectifying or preparing spirituous liquors in the 
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-Sealed 7th February— 6 
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To ChriBtopher Biuks, of Newington, Edinburgh, manu- 
&cturing chemist, for certain improvements in obtaining or 
manufacturing, and in rendering useful chlorine, the chlo- 
rides of lime and soda, and other compounds of chlorine 
applicable in bleaching. — Sealed 8th February — 6 months 
for inrolment. 

To Charles Gabriel Baron de Suarce, of Red Lion-aquapc, 
in the county of Middlesex, colonel in the French service, 
and William Pontifex, of Shoe-lane, in the city of London, 
coppersmith, for their invention of a new mode of obtain- 
ing dyes, colours, sannin, and acids from vegetable sub- 
stances. — Sealed 11th February — 6 months for inrolment. 

To George Henry Manton, of Dover-street, Piccadilli 



maker, for certain improvements in fowling-pii 



gun. 

and other tire-arma. — Sealed 11th February — G moi 

for inrolment. 

To Edward Pearson Tee, of Barnsley, York, dyer, 
improvements in wea\'ing linen and other fabrics.— S( 
11th Februarj' — 6 montha for iiu'olment. 

To John Thomas Belts, of Smithfield-bars, rectifj-er, for 
improvements in the process of preparing spirituouB Uquon 
jn the making of brandy. — Sealed 11th February — 6m< 
ftir inrolment. 

To Frederick Cayley Woraley, of Holywell-e 
Westminster, Esq., for certain improvements in locomo- 
tive engines and carriages. — Sealed 14th February—. 
6 months for inrolment. 

To Richard Proaser, of Birmuigham, civil 
certain improvements in apparatus for generating si 
consuming smoke, and heating apartments, — Seol^ 11 
February — 6 months for inrolment. 

To Moses Poole, of liincQln's-inu, gentleman, for 
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tprovcmenta in epaulettes and ornamental metallic wire 
fringCj and other ornamental articles or fabrics of wire. — 
Sealed 2l3t February — 6 months for im'olment. 

To Johann Andreas Stumpfij of Great Portland-street, 
in the county of Middleses, musical instrument maker, for 
improvements in grand and other piano-fortes. — Sealed 
21st February — 6 months for iurolment. 

To Matthew Uzielli, of Fenchurch-streetj London, mer- 

i chant, for improvements in locks or fastenings. — Sealed 
BIst February — 6 months for inrolment. 
To Herbert Read Wilhams, of the city of Gloucester, 
■Alison, for improvements in trusses and surgical band- 
ages. — Sealed 21st Febi-uary — 6 months for inrolment. 
To Thomas Hall, of Leeds, brass-founder, for a new 
combination or arrangement of parts forming an improved 
furnace for consuming smoke and economizing fuel, appli- 
cable to steam-engine boilers, and other furnaces. — Sealed 
^^Ilst Februar)'— 6 months for inrolment. 
H^ To William Nash, of Budge-row, London, merchant, 
for certain improvements in the construction of bridges, 
viaducts, roofs, and other parts of buildings. — Sealed 21st 
February — 6 months for inrolment. 
• To John Silvester, of West Bromwich, Stafford, white- 
smith, for certain improvements in the arrangement and 
construction of apparatus for hanging and closing doors. — 
Seated 2]st February — 6 months for inrolment. 

To William Joynson, of St. Mary Cray Paper-mills, 
Kent, paper-maker, for a certain improvement or certain 
improvements in the manufacture of paper.^Sealed 21st 
February — 6 months for inrolment. 

To William Nash, of Budge-row, London, merchant, 
for certain improvements in machinery for winding, spin- 
ning, doubling, and throwing silk and other fibrous sub- 
i itances.— Sealed 23d February— 6 months for inrolment. 
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CONTAINING DESCRIPTIONS OP THOSE INVENTIONS FOR 
WHICH PATENTS WERE GRANTED IN THE YEAR 1832, BUT 
WHICH HAVE NOT BEEN BEFORE REPORTED IN THIS 
JOURNAL. 



To Thomas Howard, of CopthalUcourty late of New 
Broad-street, in the city of London, merchanty for im^ 
provements on his former invention, denominated the 
vapour engine ; and the application of a part or penis 
thereof with certain additions or improvements to steam 
engines. — [Sealed 29th November, 1832.] 

In vol. xiv. of our First Series, page 181, will be found a 
description of the machine above alluded to, for which a 
patent was granted 13th October, 1825. 

The Patentee states that his improvement assimilates to 
the construction of a Bolton and Watt's engine, inasmuch 
that it has a distinct chamber for condensing placed at the 
side of the working cylinder. 

The rude sketch accompanying the specification, repre- 
sents the section of a working cyhnderand piston enclosed 
within another vessel, in which an elastic vapour from 
alcohol is generated by means of a jet or spray of the Uquid 
being injected and thrown upon a heated surface, pro- 
duced by a mercurial bath over a furnace below; the whole 
being surrounded by a jacket enclosing the furnace and flues. 

By what means the elastic vapour produced is made to 
yrork the piston within the cylinder is not shown ; but pre- 
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Us eondoMer ku a Torm tobe, throng whkh the 
edactioD *^war iawif and beeonung condensed and 
oooled towwd the boCto^^ is then filrced throogfa tbej^ 
to the jet bdbce mentioned a partially heated liquor, and 
thnnm out iu a sprar up<m the heated sui&ce^ and thereby 
conTerted into an higfalr etastk Tipoar. 

The daim of noreltv la ptindpally in the connexion of 
the condensing vessel to the ra^our engine, bv whicli the 
U<)ttor may be UKed over and orer again without losing 
mnch of the heat, and allmdng none of the rapour to 
escape into the atmosphere : the other points are unim- 
portant. — [Inr^Utd ia the Iitroiment Office, Matf, lB3i 
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TV BiciiABD Whtttoce, of Ike dtg of Edinburgh, mauu- 
faciarer, for his inveaiUm of an improved method or 

manufacture, which facilitates the production of regular 
figures or patterns on different fabrics, particularly velvei, 

velvet pile, and Brussels, TTtlton, and Turkey carpets, 

[Sealed 9th September, 1832.] 

The pattern or design intended to be woven upon the 
of the carpet or other goods, is first produced in colours 
upon the warp j-ams, in order that such coloured parts of 
the yams may be brought up ou to the surface in the ope- 
ration of plain weaving, and thereby produce a pattern or 
design without the use of a draw bog, or Jaequard, or other 
contrivance usually employed for the productjon of figxn-ed 
fabrics. 

The Patentee states that he is aware of Mr. Burnet 
WoodcrotVs invention, in wliich, by printing warp 
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in their distended form, when beamed or prepared fo» 
introduction into the loom, he is enabled to weave speckle4 
fabrics (see vol. i. of our Second Series, p. 32) ; and, also, 
of the invention of Mr. Schawbe, for weaving coloured 
devices upon fabrics by similar means (see vol. iv. of our 
Conjoined Series, p. 76) : but he considers his inventioi|L 
essentialljr diflFerent, inasmuch as he prints his yarns be- 
fore they are beamed, taking care to adjust the positions 
of the several colours in the yams when beamed, sq 
that they shall exactly produce the required pattern in 
the loom. To use a nautical expression, we should say 
this is ^^ sailing very near the wind,^^ for the warp yams 
are to be printed before woven, and the coloured parts 
raised up to produce the pattern, as described in the spe- 
cifications of the above-mentioned patents : we do not, 
therefore, perceive any essential feature of novelty in the 
present invention, the nice distinction appearing to us to 
be without difference. 

The yams are to be tightly wound upon a cylinder, and, 
by means of a graduated scale, applied both longitudinally 
and transversely : the yams are all numbered in breadth 
across the cylinder, and also the distances in length round 
the cylinder, which will be occupied by the weft threads 
when woven. By the assistance and direction of a plan of 
the pattern similarly arranged, drawn, and coloured, the 
workman now dabs upon the yarns at the proper parts the 
several colours to form the pattern, which he effects by 
means of felted sticks dipped into the said colours, and 
thence transform the said colours to the different portions 
of the yams wlulst they are thus distended round the 
cylinder. Necessary precautions being taken to dry the 
colours, the yams are then sUpped off the cylinder in loose 
hanks, by causing a portion of the cylinder to collapse 3 and 



389 Becent Patents. 

the hanks being then tied up in the usual way, they are 
submitted to steam, in order to fix the colours. After this, 
the yarns are placed in tlie loom, and the pattern produced 
by raising the coloured portions of the warp in the process 
of plain M-eaving. — [Inrolledin the Inrolment Office,March, 
1833.] 



To Alexander Beattib Shanklaud, of Liverpool' 
street, in the city of London, Esq., in coTisequence of a 
communication made to him by a foreiffner residing 
abroad, for a new method of spinning wool. — [Sealed 
5th July, 1832.] 

The subject of this patent is the same as the invention for 
spinning flax and hemp, reported at page 25, of the pre- 
sent volume. The wool, in this instance, having been 
opened by a scribbling engine or othenvise, is placed round 
a cylindrical drum, and held there by means of books or 
staples set in the periphery of the drum ; from whence the 
fibres of wool are drawn off by the sharp points of a sort 
of star-wheel, mounted and revolving in a bowl-shaped 
spindle. 

The loose fibres thus received, pass from the star through 
a slit or groove in the bowl spindle, and become twisted or 
spun by its rotation ; and the cord, thus formed, proceeds 
upward through conducting rollers, and is wound upon a 
reel above. 

The other details of the machine, and the mode of driv- 
ing, is the same as in other spinning machinery.— [/jwo/Zed 
in the Inrolment O^ce, September, 1832.] 
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To Joseph Crawhall^ of the toum and county of New* 
castle-upon-Tkfne^ rope-maker^ for his invention of an 
improvement in the manufacture of fiat ropes ^ such as 
are used in mines. — [Sealed 8th August^ 1832.] 

The Patentee considers that a flat rope, composed of, or 
made from, strands of ropes that have been twisted and laid 
at different times, and thereby been subject to different de- 
grees of tension, cannot possess a uniform strength, beside 
having other objections. He, therefore, proposes to twist 
and lay all the strands which are to form one flat rope in 
6ne machine at the same time, and by the same operation. 

The elementary parts of this machine are not varied fit)m 
the ordinary construction of mechanism employed for lay- 
ing ropes, but the improved machine consists of several of 
the twisting ordinary .apparatus combined in one frame, 
and driven simultaneously by couphng wheels connected 
to one first mover. 

The ordinary mechanism employed is the frustrum of a 
cone revolving upon a horizontal axle. The cone has three 
notches or openings along it, each of which receives one 
strand of rope, which is passed through the length of the 
cone ; and the three strands meet, and are twisted or laid 
tc^ether at the apex. The improved machine has several 
of these cones mounted in its framework, all driven by one 
rotary power : hence all the strands of rope receive tiie 
same quantity of twist, and are laid with the same degree 
of tension. 

This is the invention, and for this mode of making flat 
ropes the Inventor claims his patent. — \Inrolled in the 
Inrolment Office^ September^ 1832.] 
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To Tuova^Alcock, of the paruko/Ciaines, in thecotmty 
of IVorceiier, lace-manufacturer, for his invention of 
certain improvements in machinery for maHufacluriag 
bobbin-net /ace.— [Sealed 18th December, 1833.] 

Thk specification of tills patent commences witli a lustoiy 
of Uce-makijig machinery, inorder to iutroduce to the reader 
a certain peculiar construction of machinciy, known in the 
trade as Brown's traverse warp machine and Lever's ma- 
chine, u]ion which principles of construction the present 
improvements are engrailed. 

This document is of considerable length, and goes into 
a great minutia of detail } but the main features may be 
described in a few words. 

The invention consists In the adaptation of two extra 
point bars (the nature of which are well known.) These 
new points are for two objects ; the one is for lifting up the 
crossed traverse warp threads, the other for holding such 
raised threads whilst the bobbin carriages pass, and the 
ordinary operations of the machine go on to perfect the 
twiBt, and form the mesh of the net. 

Ajiother feature of the improvement applicable to a 
Lever's machine, is forming certain of the bobbin car- 
riages with thick parts at top, for the purpose of enabUng 
them to keep open the warp for the taking up points to 
enter. 

It would be in vain to attempt a particular description 
of these improvements without cnlai^ed representations 
of the workmg parts of the machines to which they apply. 
We shall, therefore, merely state that these extra polnt» 
hang in the machine below the ordinary points in perpen- 
dicular positions, the ends of the points being bent at an 
angle, and that they are raised up into operation at certain 
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iriods by means of levers acting upon a cam on a rotary 

The Patentee daime, as the matter of hia invention, the 
^fting points for taking up the crossed threads, and the 
holding points for retaining them, and also the thickening 
of the tops of the alternate carriages, for keeping open the 
*ay through the warp, for Ihe taking up points to enter.— 
^nrolhd in the Rollt Chapel Office, May, 1833.] 



To Thomas Alcock, of the parish of Claines, in the county 
of Worcester, lace-mamifacturer, fur hia invention <if 
certain improvements in machinery for manufacturing 

bobbin-net lace. — [Sealed 18th December, 1832.] 

This appears to be an adaptation of the parts of the pre- 
ceding specification to the principles of a traverse warp 
nachine, in conjunction mth Henson and Jackson's fluted 
toller machines, the improvements for design making many 
narrow breadths of lace in one sheet, by a single tier of 
bobbins, the selvages of which breadths are connected by 
what are called whipping threads. 

The description of this improvement is still more lengthy 
llian the preceding, and is accompanied with many large 
Uid complicated drawings, showing the details of the con- 
trivance ; but which we do not consider to be of sufficient 
Importance to require a very elaborate report here. In 
8hortj the claim with which the specification closes will give 
&s satisfactory an account of what the Patentee considers 
He has invented, as any epitome of the matter which we 
might be able to draw out from a careful analysis of this 
inrolled document. 

The Patentee says, that he claims " combining together, 
in the manner shown, for the purpose of making breadths 
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of bobbin-net lace, the several parts of Brown'a travg 
warp machinery, called spools, forks, and dividers ; with 
the several parts of llenson and Jackson's fluted bar or 
fluted roller machine, called bobbin caiTiages, combs, and 
fluted bars or rollers ; together with the new parts, 
called lifting points, and holding points, and extra thick- 
nesses at the tops of the carriages" (as described in the 
foregoing specification of a patent of the same date as this, 
and under the same title). He also claims the peculiarity 
of the combs, as to their positions, being in leads which 
are placed on bars very near the middle of the machine, 
there being no fluted bars near the warps, and only two 
employed, which are situate under the middle part of each 
comb, — {Inrolled in the Rolls Chapel Office, June, 1833.] 
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To Robert Selby, of Burleii/h-street, Strand, in i 
county of Middlesex, imne-mer chant, for an invention 
communicated to Mm by a foreiyner residing abroad, of 
certain improvements in Ike making or coTtslruciilU 
' bedsteads, sofas, couches, and other articles for eat 

• co/n/w/.— [Sealed 20th December, 1832.] 

This is an improvement in camp bedsteads, sofas, or couches, 
by which they are enabled to be folded into close compass, 
for the more convenient stowage or traveUing. The frame 
of the bedstead, sofa, or couch, is made by two horizontal 
rods of iron curled up at the ends, forming the aides, to 
which legs are attached by screwing them into sockets in 
the under parts of the horizontal rods. These two side 
frames are connected together by transverse stretchers, 
which are made with a hinge joint in the middle ; and at 
their ends have sockets, which turn treely on the upper 
parts of the legs. A covering of sail-cloth or such n 
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rial, having some degree of elasticity, is to be attached, by 
sewing or otherwise, to the side rails, and when the 
stretchers are opened, the covering will be drawn tight : 
it may be further supported by diagonal cross bands. 

In order to pack up the bedstead, sofa, or couch, it is 
only nece&sary to collapse the jointed stretchers, when the 
side frames will fall togethei* and lay flat, occupying very 
little room.— [Inrolled in the Inrolment Office, June, 1833.] 



7b Thomas Parsons, the younger, of FiurnivaPs4nn, gen^ 
tleman, for his invention of certain improvements on 
locks for doors and other purposes. — [Sealed 20th De- 
cember, 1832.] 

This improvement is described as consisting in the em- 
ployment of lever tumblers in connexion with loose 
tumblers for door locks, by which the bolt may be held 
securely Tboth in a locked or unlocked state. Lever 
tumblers, that is, thin plates of various forms, have been 
applied to locks in a great variety of ways and shapes, for 
the purpose of dropping into notches in the edge of the 
bolt, from which they can only be raised, and the bolt 
slidden, by a key with indentations on its edge, answering 
to the positions of all the tumblers. In this instance, it 
appears that certain other auxiliary tumblers, called loose 
tumblers, are to be connected to the lever tumblers, to give 
additional security. 

It is proposed that these tumblers should be made of 
very thin plates of metal, so that, by their introduction^ 
the thickness of the lock will not be increased, and yet per- 
fect security obtained. The form and position of these 
additional tumblers appears to be the whole matter of 
novelty; but the advantages are not very obviotis. 
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There is also a suggestion for makiiig the bolt of 8 
lock or other lock in two thin pieces, placed in contact, so 
as to render it difficult to open them by any means but by 
the proper key ; and there are parts appended capable of 
being shifted, if required, so that, under certain circum- 
atances, even tlie proper key shall not open the lock v'tiit- 
«ut its parts being first adjusted to the secret i 
[InroUed in the Inrolment Office, June, 1833.] 



certain 
•3, and 



To William Hexry James, of Thavies-inn, ffolbom, I 
the city of London, engineer, for his invention of certain 
improvements in the construction of steam carriages, and 
the apparatus or machinery for propelling the same; part ,^ 
of which improvements are applicable to other purpoM 
—[Sealed 15th August, 1832.] 

The subject of this patent is an arrangement of me- 
chanism for actuating a locomotive carriage upon ordinary 
roads ; consisting of a steam engine, boiler, furnace, blower, 
and other apparatus for driving a wheeled carriage. It does 
not appear that any feature of novelty is proposed in thk 
mechanism beyond its mere arrangement, applicable to the 
purpose of locomotion ; but in the construction of the 
boiler, something new is professed to exist; what that 
particular novelty may consist in, we have not been able to 
discover. 

The boiler is made of a series of flat water chambers, 
placed one above another nearly in horizontal positions ; but 
slightly inclining, which chambers communicate with each 
other by tubes, and the flues from the furnace passes in a 
zigzag form between the chambers, in order that the heat 
may act upon the extensive surface of the boOer. 

The driving power of the engine ia communicated to f] 
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wheiels by endless bands or chains passed over pulleys on 
each side of the carriage ; and in the event of the required 
track of the carriage being in a curved line, the driving 
chain on one side of the carriage may be thrown off the 
wheel by the conductor, and thereby prevent the friction 
which would occur from forcing the wheels to revolve uni* 
formly over unequal distances. — [InroUed in the Inrolment 
Office, February, 1833.] 



To James William Durant, of Brewer-street, Somen^ 
town, in the parish of St. Pancras, and county of Mid- 
dlesex, smith, for his invention of an improved mode or 
modes, method or methods of securing, combining, andpre- 
serving printed, written, or plain papers ; printing, draw- 
ings, music, (yr other similar matters ; so as to be readily 
accessible, easily referred to, and capable of being taken 
asunder, and replaced at any time with facility. — [Sealed 
12th October, 1832.] 

When any number of sheets of paper are required to be 
connected together in a sort of temporary binding, so 
that their back edges may be securely held, yet capable of 
being separated at pleasure, the Patentee places all the 
back edges of the several sheets in contiguity, and carefully 
adjusts them ; then he applies two straight bars of iron, ox 
any other suitable material, one on each side of the parcel 
of sheets, within a short distance (say half an inch) of the 
back edges, and presses these two bars together by a screw^ 
or other means, so as to cause the bars to take part hold 
of the sheets, which will connect them as if bound in a 
fy>6k. 

The subject of the above patent is this parallel appa- 
ratus^ formed very much like a parallel ruler, the two bani 
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brinf; connected near their top and bottom ends by 
joinlpd traiisvrrsc meta! straps or levers, which alloir 
parallel bars to recede from, or approach toward, 
other. A Bcrew shaft having right and left handed 
it connected to the two transverse straps or levers ; and by 
ttiriiing this screw shaft, these levers are moved so as to 
drew the pamllel bars together, and cause them to hold the 
edges of the sheets firmly, or to open the parallel bars for 
Uberating and separating the sheets. 

The Patentee contemplates that these parallel bars or 
holders, constnicted on the same principle, may be made 
to open and close by various mechanical means ; but his 
in\'ention appears to consist in the employment of parallel 
biu's for the purposes slated, when brought together or re- 
moved asunder by the agency of a right and left handed 
screw acting upon the jointed connecting strap levers.— 
[Innlled in the Inrolmeat Office, April, 1833.J 
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To John Burlixgham, of Old Buckenkam, near AlU 
borouffh, in the county of Norfolk, far his invention of 
certain improvetnentx on mtlh or machinery to be operated 
upon btj irind, and applicable to the grinding of corn anrf 
other purposes. — [Sealed Sth November, 1832,] 

Thebb improvements in windmills apply to the construc- 
tion of the sails of the mill. The Patentee considers that 
a great increase of power would l]e obtained, if the saib, 
instead of being placed in the form of a cross, were formed 
by radial vanes filling up the whole circular space. 

These vanea are severally made to turn upon pivots, one 
of which is set in the central block, the other in an outer 
rim that circumscribes the whole. The mode of tunung 
these vanes, according to the state of tlie wind, in order to 
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regulate the power, is by a sliding apparatus within the 
hollow shaft, connected by cranks to the vanes. An im- 
portant feature, as it is considered by the Patentee, is the 
forming of a rim box or ring, either circular or polygonal, 
round the outer part or ends of the vanes, for the purpose 
of confining the wind, and thereby increasing its power.-^ 
\InroUed in tlte Inrolment Office, January, 1833.] 
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7b Joseph Gibbs, of the Kent-road, engineer, and Av- 
QUSTus Applegath, of Crayford, calico-printer, both 
in the county of Kent, for their invention of certain im- 
provements in machinery for cutting out wood for car- 
riage wheels, and for cutting and shaping the wheels, — 
[Sealed 22d September, 1832.] 

This is a modification of the block-making maehiaery, 
consisting of circular sawa and other rotary cutters, in 
connexion with sliding rests and guides, so constructed 
and arranged, that the apokea, felloes, and boxes of wheels 
may be formed and fitted, and the wheels finished by ma- 
chinery, without the aid of manual labour. The specifi- 
cation is of considerable length, and accompanied by 
numerous drawings. 

The box of the wheel having been turned in a lathe in 
the ordinary way, is then fixed upon the centre of a divid- 
ing plate, on which arc mounted several driUa placed 
radially. By means of these drilla, the holes in the box 
are accurately bored at equal distances apart, according to 
the required number of spokes. 

The wood for forming the spokes having been cleft to 
the proper dimensions, each spoke is placed in a sort of 
lathe, and is there operated upon by a traveUing cutter, 
guided by levers which act against a pattern spoke in 
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order to produce the desired form. The ends of the s] 
are cut in another machine by circular saws, and they 
therefore, all made to one exact size and figure. 

The felloe of the wheel is formed by several segment 
pieces of wood, placed ou circular side rests, and cut, also, 
hy circular saws, and their junctions or ends are aockctted 
by other parts of the macliinery. 

The parts of the wheel being completely put together, 
the whole is finished by being trimmed to its reqmred 
shape in another machine by rotary cutters,— [Inrotlefi 
the Inrolment Office, November, 1832.] 
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ORIGINAL COMMUNICATION. 
ON THE CAOUTCHOUC MANUFACTURE. 

BY ANDREW VHS., MD,, F.R.B., &C. &C. 

f Tq the Editor rif the Loudon Journal of Aria.) 

Sir, 

This department of operative industry has, within a few y 
acquired an importance equal to some of the older arts, and 
promises, ere long, to rival even the ancient textile fabrics in 
the variety of its designs and applications. The manufacture of 
caoutchouc has, at present, three principal branches— I. The 
condensation of the crude lumps or shreds of caoutchouc, as 
imported from Sonth America, India, &c, into compact homo- 
geneous blocks, and the cutting of these blocks into cakes or sheets 
for the stationer, surgeon, shoemaker, &c. 2. The filature of 
either the Indian rubber bottles, or the artificial sheet caoutchouc, 
'nto tapes and threads of anyrequisite length and fineness, which, 
being clothed with silk, cotton, linen, or woollen yarns, form the 
basis of elastic tissues of every kind, 3. The conversion of the 
refuse cuttings and coarser qualities of caoutchouc into a viscid 
vturniah, which, being applied between two surfaces of cloth, 




On the Caoutchouc Manufacture. S99 

well-known double fabrics, impervious to water 



I. The caoutchouc, as imported in skinny ihreda, fibrous balli, 
' twisted concretions, cheese-like cakes, and. irregular maiseB, is, 
more or less, impure, and sometimes fraudulently interstratiiied 
with earthy matter. It is cleansed by being cut into small pieces, 
6nd washed in warm water. It is now dried on iron trays, heated i 
with steam, while being carefully stirred about to separate any re- 
maining dirt, and is then passed through, between a pair of iron 
tolls, under a stream of water, whereby it gets a second wasltingi 
} ftnd becomes, at the same time, equalised, by the separate pieces 
I being blended together. Tlie shreds and cuttings thus laminated, 
I if still foul or heten^eneous, are thrown back into a kind of 
hopper over the rolls, set one-sixteenth of an iuch apart, and 
leveral times through between them. The above method 
of preparation is that practised by Messrs. Keene and Co., of 
Lambeth , in their excellent manufactory, under a patent granted 
' in October, 1836, to Christopher Nickels, a partner in the firm. 
I In the great establishment of the Joint-Stock Caoutchouc 
\ Company, at Tottenham, under the direction of Mr. Sievier, a 
gentleman distinguished no less by his genius «nd taste as s 
sculptor, than by his constructive talents, the preparatory rinsing 
and lamination are superseded by a process of washing practised in 
Mr. Nickels's second operation, commonlycalled the grinding, or, 
as it should more properly be styled, the kneading. The mill em- 
ployed for agglutinating or incorporating the separate fragments 
andshredsof caoutchouc into a homogeneous elastic ball, is a cylin- 
drical box or drum of cast iron, eight or nine inches in diameter, 
set on edge, and traversed in the line of its horizontal axis (also 
eight or nine inches long) by a shaft of wrought iron, furnished 
with three rows of projecting bars, or kneading arms, placed at 
angles of 120 deg. to each other. These act by rotation against 
five chisel-shaped teeth, which stand obJiquely up from the front 
part of the bottom of the drum. The drum itself consists of 
semi-cylinders ; the under of which is made fast to a strong 
n framing, and the upper is hinged to the under one behind, 
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but boiled to U before, so as to form a cover or lit!, which may 
be opened or laid back at pleasure, in order to examine the 
caoutchouc froro time to time, and take it out when fully 
kneaded. In the centre of the lid a funnel ia made faat, by 
which the cuttings and shreds of the Indian rubber are intro- 
duced, and a stream of water is made to trickle in, for washing 
. away the foul matter often imbedded in it. The power required 
to turn the axis of one of these mills, as the drums or boxes are 
called, may be judged of from the fact, that if it be only two 
inches in diameter, it is readily twisted asunder, and requires to 
be three inches to withstand every strain produced by the fixed 
teeth holding: 'he caoutchouc against the revolving arms. Five 
pounds constitute a charge of the material. 

One of the most remarkable phenomena of the kneading Ofte- 
lation, is the prodigious heat disengaged in the alternate conden- 
sation and expansion of the caoutchouc. Though the water be 
cold as it trickles in, it soon becomes boiling hat, and emits cO' 
pious vapours. When no water is admitted, the temperature 
rises much liigher, so that the elastic lump, though a bad con- 
ductor of heat, cannot be safely touched with the hand. As we 
shall presently find that caoutchouc suffers no considerable or 
permanent diminution of its volume by the greatest pressure 
which can be applied, we must ascnbe the heAt evolved in the 
kneading process to the violent intestine movements excit£d 
throughout all the particles of the elastic mass. 

During the steaming, much muddy water runs off through 
apertures in the bottom of the drum. In the course of half an 
hour's trituration, the various pieces become agglutinated into a 
■ofl, elastic, ovoid ball, of a reddish brown colour. This ball is 
now transferred into another similar iron drum, where it is ex- 
posed to the pricking and kneading action of three sets of chisel 
points, five in each set, that project from the revolving shaft at 
BJigles of 120 deg. to each other, and which encounter the re- 
sistance occasioned by five stationary chisel teeth, standing 
obliquely upwards from the bottom of the drum. Here the 
caoutchouc is kneaded dry along with a little quickUme. It soon 
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'^ts very liot, discharges in steam through the punctures, 
■water and air which it had imbibed in the precedi 
operation, becomes, in consequence, more compact, and, 
about an hour, assumes tbe dark brown colour, of stationerB* 
rubber. During all this time frequent explosions take place, 

%om the expansion and sudden extrication of the imprisoned air 

'And steam. 

•" From the second set of drums the ball is transferred into a 
'third set, vhose revolving shaft, being furnished with both flat 

'pressing bars, parallel, and sharp chisels, perpendicular to it, ex- 
ercises the twofold operation of pricking and kneading the mass, 
BO as to condense the caoutchouc into a homogeneous solid. 
Seven of these finished balls, weighing, as above stated, five 
pounds each, are then introduced into a much larger iron drum 
of similar construction, but of much greater strength, whose 
ihaft is studded all round with a formidable array of blunt 
chisels. Here the separate balls become perfectly incorporated 

'into one mass, free from honeycomb -cells or pores, and therefore 

■fit for being squeezed iuto a rectangular or cylindrical form in a 

'■uitable cast-iron mould, by the action of a screw-press. When 

'condensed to the utmost in this box, the lid is secured in its 
place by screw bolts, and the mould is set aside for several days. 

"It is a curious fact, that Mr. Sievier has tried to give tliis mould- 
ing force, by the hydraulic press, without effect, as the cake of 
caoutchouc, after being so condensed, resiles much more con- 
siderably than after the compressing action of the screw. The 
cake form generally preferred for the recomposed, ground, or 
milled caoutchouc, is a rectangular mass, about 18 inches long, 
9 inches broad, and 5 inches thick. 

This is sliced into cakes for the stationer, and into sheets for 

Snaking tapes and threads of caoutchouc, by an ingenious 

•df-acting machine, in which a straight steel blade, with its edge 

inting downwards, is made to vibrate most rapidly to and fro 

a horizontal plane ; while the cake of caoutchouc, clamped or 

I at each side between two strong iron bars, is slowly 

. against the blade by screw-work, like that of the slide 

Mil. 3 F 
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rat or a lathe, lu cuttkng caoutchouc by knives of evwj (mm, 
it m eueatkl lliat either the blade or the incision be consUolir 
moUtened with water ; for otherwise the tool wookl immediately 
slick fiut. Since tJte above straight vibratiog knife slants 
oblitjuely downwards, tlie sheet which it cuts off spontaneously 
turns up over the blade in proportion as it is detached from the 
bottom mass of the cake. Tlie thicker slices are afterwards cut 
by band, with a wetted knife, into sfnall parallelopipeds, for the 
stationer, the sections being guided rectangularly l^ saw lines ui 
a wooden frame. The wholesale price of these is now reduced to 
2s. per pound. Slices may be cut off to almost any desired de- 
p'ee of thinness, bv means of an adjusting screw — mechanism 
that acts agaiust a board which supports the bottom of the 
cake, and raises it by any aliquot part of an inch, the cutting 
blade bebg cause<l to vibrate always in the same horizontal 
plane. These thin slices constitute what is called sheet caout- 
chouc, and they serve perfectly for making tubes for pneumatic 
apparatus, and sheaths of every kind; since, if their two edges 
be cut obliquely with clean scissors, they may be made to coa- 
lesce, by gentle pressure, so ultimately, that the line of Junction 
ouiDot be discovered either by the eye, or by inflation of a bag 
or tube thus formed. 

The mode of recomposing the cuttings, shreds, and coarse 
lumps of caoutchouc into a homogeneous elastic cake, specified 
by Mr. Nickels, for his patent, sealed October 24, 1836, is not 
essentially different from that above described. The cyhnders 
of his mil] are more capacious, are open at the sides Uke a cage, 
and do not require the washing apparatus, as the caoutchouc has 
been cleansed by previous lamination and rinsing. He completes 
the kneading operation, in this open cylinder, within the space of 
about two hours, and afterwards squeezes the large ball so formed 
into the cheese form, in a mould subjected to the action of aby- 
drauhc press. As he succeeds perfectly in making compact cakes 
in this way, his caoutchouc must differ somewhat in its physical 
coQstitntion from that recomposed by Mr. Sievier's process. He 
uies a prtss of the power of 70 tons ; such pressure, however, 
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Biiiit not be applied suddenly, but progressively, at intervals of 
two or three minutes between each stroke ; and when the pressing 
is complete, he suffers the caoutchouc to remain under pressure 
till it is cold, when he thrusts it out of the mould entirely, or, 
placing his mould in the sHde-rest mechanism, he gradually 
raises the caoutchouc out of it, while the vibrating knife cuts it 
into slices in the manner already described. The elegant ma- 
chine by which these sheets are now so easily and accurately 
sliced, was, I believe, originally contrived and constructed by 
Mr. Beale, engineer, Church-lane, Whitechapel. 

lU FIliATUEE OF CAOUTCHOUC FQR MAKING ELASTIC FABRICS. 

Messrs. Rattier and Guibal mounted in their factory at 8t» 
Denys, so long ago as the year 1826 or 1827, a machine for 
•cuttmg a disc of caoutchouc into a contiguous fillet spi- 
rally, ftom its circumference towards its centre. This Bat 
disc was made by pressing the bottom part of a bottle of 
Indian rubber in an iron mould. I have described this ina- 
chine under the article Elastic Bands, in my Dictionary of 
Arts, &c. A maohine on the same principle was made the sub- 
ject of a patent by Mr. Joshua Proctor Westhead, of Manchester^ 
in Feb. 16, 1836 ; and, being constructed with the well-known 
precision of Manchester workmanship, it has been found to act 
perfectly well in cutting a disc of caoutchouc, from the circum- 
ference towards the centre spirally, into one continuous length 
of tape. For the service of this machine, the bottom of & 
bottle of India rubber of good quality being selected, is cut off 
and flattened by heat and pressure into a nearly round cake of 
uniform thickness. This cake is made fast at its centre by a 
screw nut and washer to the end of a horizontal shaft, which 
may be made to revolve with any desired velocity by means of 
appropriate pulleys and bands, at the same time that the edge of 
the disc of caoutchouc is acted on by a circular knife of cast steel, 
made to revolve 3000 times per minute, in a plane at right angles 
to that of the disc, and to advance upon its axis progressively, 
•o as to pare off a continuous uniform tape or fillet from the cir« 
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faUj performed, I find that the threads of the ^rounJ caoutchouc, 

as it is incorrectly called by the workmeo, answer well for every 

oidinary purpose of elastic fabrics, and axe, of course, greatly 

iBore economical, from the much lower price of tie raw ma- 

ledal. 

,, llireads of caoutchouc are readily pieced by paring the broken 

(ends obliquely with scissors, and then pressing them together 
' with clean fingers, taking care to admit no grease or moisture 
'within the juaction line. These threads must be deprived of their 
dasticity before they can be made subservient to any torsiie or 
textile manufacture. Each thread is ittelaalicated individually in 
the act of reeling, by the tenter boy or girl pressing it between his 
moist thumb and finger, so as to stretch it to at least eight times 
8 natural length, while it is drawn rapidly through between them 
I by the rotation of the power-driven reel. This extension is ac- 
I eompanied with coadensation of the caoutchouc, as shown in my 
I former paper (see this Journal for last month), and with very 
eonsiderable disengagement of heat, as pointed out in Nicholson's 
Journal, upwards of 30 years ago, by Mr. Gough, the blind phi- 
losopher of Kendal, I attempted to stretch the thread, in the 
act of reeling, but found the sensation of heat too painful for 
I my unseasoned lingers. The reels, after being completely filled 
I viththe thread, are laid aside for some days, more or fewer, ac- 
cording to the quality of the caoutchouc, the recomposed re- 
quiring a longer period than the bottle material. When thus 
Tendered inelastic, it is wound off upon bobbins of various sizes, 
adapted to various sizes of braiding, or other machbes, where it 
is to be clothed with cotton or other yarn. 

The thread of the Joint-Stock Caoutchouc Company is "num- 
bered from 1 to 8, No, 1 is the finest, and has about 5000 yards 
in a pound weight ; No. 4 has 2000 in the pound weight ; and 
No. 8,700, being a very powerful thread. The finest is used for the 
finer elastic tissues, as for ladies' silver and gold elastic bracelets 
and bands. Tiie ropes made by Mr. Sievier with the strongest 
of the above threads, clothed with hemp, and worked in his 
Lrf igantic braiding machine, possess, al^r they are re- elasticated 
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by heflt, an extraordinary strength and elasticity, and, from the 
nearly rectilinear direction of tdl the strands, can stand, it is 
said, double the strain of the best patent cordage of like dia- 
meter, 

Id treating of the manufacture of elastic fabrics, I have great 
plea»«re in adverting to the ribbon looms at HoUoway, which 
display to great advantage the mechanical genius of the patentee, 
Mr. Sievier. Their productive powers may be inferred from the 
following statement : — 6000 yards of one-inch braces are woven 
weekly in one 18 ribbon loom, whereby the female operative, who 
haa nothing to do but watch its automatic movements, earns 10b. 
a-week ; 3000 yards of two-inch braces are woven upon a similar 
loom in the same lime. But one of Mr, Sievier'a most curious 
patent inventions, is that of producing, by the shrinking of the 
caoutchouc threads in the foundation or warp of the stuff, the 
appearance of raised figures, closely resembling coach lace, in the 
weft. Thus, by a simple physical operation, there is produced, 
at an expense of one penny, an effect which could not be elTected- 
by mechanical means for less than one shilling. 

[ill, OF THE WATEU-FHOOF DOUBLE FABRICS. 

The parings, the waste of the kneading operations above de> 
scribed, and the coarsest qualities of imported caoutchouc, such 
as the inelastic lumps from Para, are worked up into varnish, 
wherewith two surfaces of cloth are cemented, so as to form a 
compound fabric, impervious to air and water. The caoutchouc 
it dissolved either in petroleum (coal-tar) naphtha, or oil of tur- 
pentine, by being triturated with either of the solvents in a close 
cast iron pot, with a stirring apparatus, moved by mechanical 
power. The heat generated during the attrition of the caoutchouc, 
is sufficient to favour the solution, without the application of fijel 
in any way. These triturating pots have been called pug mills 
by the workmen, because they are furnished with obliquely prais- 
ing and revolving arms, but in other respects they differ in con- 
struction. They are 4 feet in diameter and depth, receive 13. 
cwt, at a time, have a vertical revolving shaft of wrought 
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inches ia diameter, and make one turn in a. eecoad. Three days 
are required to complete the solution of one charge of the vai- 
niib materials. The proportion of the solvent oils varies with 
the object in riem, being always much less in weight than the 
caoutchouc. 

When the varnish ia to be applied to very nice puiposeE, ai 
bookbinding, &c., it muat be rubbed into a homogeneous smooth 
paste, by putting it in a hopper, and letting it fall between a coupls 
of parallel iron rolls, set almost in contact. 

The wooden framework of the gallery in which the waterproof 
cloth ia manufactured, should be at least 50 yards long, to give 
ample room for extending, airing, and drying the pieces ; it should 
be 2 yards wide, and not less than 5 high. It ia formed of up- 
right standards of wood, bound with three or four horizontal rails 
at the sides and the ends. At the end of the gallery, where the 
varnish is applied, the web which is to be smeared must be wound 
upon a beam, resembling in size and situation the cloth beam of 
the weaver's loom. The piece ia thence drawn up and stretched 
a horizontal direction over a bar, like the breast beam of a 
I loom, whence it is extended in a somewhat slanting direction 
■ downwards, and pa^ed over the edge of a horizontal bar. Above 
tills bar, and parallel to it, a steel-armed edge of wood is adjusted, 
D closely as to leave but a nairow slit for the passage of the var- 
l nish and the cloth. Thia horizontal slit may be widened or 
\ narrowed at pleasure by thumb screws, which lower or raise the 
I moveable upper board. The caoutchouc paste being plastered 
thickly with a long spatula of wood upon the down-sloped part 
of the web, which lies between the breast beam and the above 
described slit, the cloth is then drawn through the slit by means 
of cords in a horizontal direction along the lowest rails of the gal- 
lery, whereby it gets uniformly besmeared. As soon as the whole 
web, consisting of about 40 yards, is thus coated with the viscid 
varnish, it is extended horizontally upon rollers, in the upper part 
of the gallery, and left fur a day or two to dry. A second and 
third coat are then applied in succession. Two such webs, or 
ces, are next cemented face to face, by passing them, at the 
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instant of their being brought into contact, through b 
of wooden rollers, care being taken by the operator lo prevent 
the formation of any creases, or twisting of the twofold web. The 
under of the two pieces being intended for the lining, should be a 
couple of inches broader than the upper one, to ensure the uni- 
form covering of the latter, which is destined to form the outside 
of the garment. The double cloth is finally suspended in a well- 
ventilated stove room, till it becomes dry, and nearly free from 
smell. The parings cut from the broader edges of tlie under 
piece, are reserved for cementing tlte seams of cloaks and other 
articles of dress. The tape-like shreds of the double cloth are 
in great request among gardeners, for nailing up the twigs of wall 
shrubs. 

Mr, Walton, of Sowerby-bridge, has recently substituted sheet 
India rubber for leather, in the construction of fillet cards for the 
cotton and tow manufactures. The superior elasticity of this 
article is said to prove advantageous in several respects. 

13, Charlotte-street, Bed ford- square, 
20th March, 1839. 
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REPORT OF TRANSACTIONS OF THE INSTITUTION 
OF CIVIL ENGINEERS. 

(Conlinupd from p. 37fi.) 

Jan. 8, 1839. 

The Phbsiobnt in the chair. 



At the close of the last session, a discu 
use of peat in the manufacture of iron ; 
the late Mr. Wilkinson, of Gateshead, 
fuel, and that the tools made from that 
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ssiou took place on the 

and it was stated that 

melted iron with peat 

were of a superior 



quality ; that this iron was more malleable than Swedish iron. 
Mr. Musliet was not aware that the smelling of iron with peat 
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fuel had been recently performed. He could not conceive that 
the more working of iron from bar into horse-shoes could produce 
any sensible effect ; were the whole process conducted by peat 
fuel, the quality might be affected. He did not believe that peat 
could be used in the puddHng furnace ; it might, however, in the 
refining. It might be used in the smelting furnace, but with a 
diminished produce. For welding a hollow fire is necessary, and 
peat will [not readily make a hollow fire ; iron may be improved 
in point of hardness, by the use of peat. He had analysed many 
kinds of peat, and never found one to contain less than 5 per cent. 
of earthy matter ; many contain 20 per cent. : coal seldom con- 
tains more than 4 per eent* The common bog peat contains 25 
per cent of carbonate of iron. 

Several present bore testimony to the improvement in the work- 
ing of iron by the use of peat, and that better weldings were made 
by it in consequence of its freedom from sulphur. The absence 
of sulphur in peat was denied by Mr. Lowe, who had used it for 
making gas at Amiens, and the quantity of sulphuretted hydrogen 
produced in the purifiers was very great. The Newcastle coal 
varied much in its qualities ; some is exceedingly bituminous, 
making abundance of gas, but^ abounding also in sulphur and 
pyrites. He never met with any coal which did not produce sul- 
phuretted hydrogen, thus proving sulphur to bg an element of 
coal. The Tanfield coal is peculiarly free from sulphur. Dr. 
Smith remarked on the great influence which the strata had on 
the quality and nature of the peat ; that the Dartmoor peat dif- 
fers firom all other peat in that it bums with a red ash. 

It was remarked that the smiths in Cornwall owe much to 
their long practice in the use of peat, just as the smiths of Pem« 
brokeshire have learned to use anthracite. Both, however, would 
probably use pit coal, could it be easily procured. 



The conversion of iron into steel was discussed ; and it was 
stated that iron could be converted into steel by immersion in 
pure carbon, as in the Macintosh process, at the rate of l-30th 
of an inch per hour, Mr. Roberts stated the success of case- 
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hardening depended on the gentleness of the heat. Great t 
roust be taken not to overlteat, and case- harden ing might take 
place to the depth of 3-8ihs of an inch in four or five hours. It 
was stated to be cyanogen united with iron which produces case- 
hardening, bnt carbon which produces steel. An instance was 
mentioned by Mr. Carpmael tn which animal charcoal was used 
for case-hardening the interior, and vegetable charcoal for soft- 
ening the exterior. Allusion was made to the feet, that the most 
perfect chill is obtained by the employment of moulds red hot. 

Mr. Farey alluded to the 'charcoal, or peat coke, which Mr. 
Oldham employs at the Bank of England ; tliia is in thin cakes, 
and denser than the heaviest wood. Mr. Bramaii remarked on 
the great value of compressed peat, could it be procured at a 
marketable price, on account of its superiority as a fuel for making 
large weldings. 



The preceding minutes having been read, Mr. Parkes stated 
that the greater part of the charcoal used in Paris is from peat. 
The peat charcoal is preferred to the very best wood charcoal. 
There are two modes of making this charcoal. In a Swedish 
furnace, which is an oven made of lumps of peat, the pieces to 
be carbonised are placed in the interior, ignited, and smothered 
up in the usual manner. Tlie other mode consists in getting 
peat as dense as coal, by allowing the small atoms to come within 
the natural force of cohesion. The peat for this purpose is 
dredged up from the bottom of streams, and laid up to dry, and 
formed into small bricks, which, on drying, contract very much. 
Compression will not do. In Holland they dig the turf and put 
it into running water. The water cannot be driven out by pres- 
sure. He had seen peat compressed with a force equal to that for 
pressing bowls for calenderers, but it was not near so dense as 
that formed by the natural means just alluded to. 

Mr. Pellatt remarked, that the coking coal does not deprive 
it of the sulphur. Washing the coke will remove much that I 
Twins : but even tlien it cannot be used for welding glat 
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nothing but the purest beech-wood will serve for this. Charcoal 
will not answer, as it requires a flame. By welding, he meant 
the operation of putting a handle on a vessel. The glass being 
of a proper temperature, a union formed, provided no sulphur 
be present. 

Mr. Lowe remarked, it had been practically found that beech- 
charcoal is valuable because of the quantity of carbon it contains. 
There is more pure carbon in a given weight of beech-wood than 
of any other kind. Oak is the next best. 



Jan. 29, 1839. 

Batan Donkik, V.P., m the chair. 

" On Framing Lock Gates without Iron Work." By 8. Ballard, 

A. Inst. C.E. 

The ledges, or horizontal pieces, are held to the back and 
niitre-post by dovetail tenons and wedges, thus avoiding the use 
of iron T pieces and screw pins, which occasion the wood in im* 
mediate contact with them to decay, while the parts not pierced 
with iron are perfectly sound. This method was adopted in some 
gates on the Herefordshire and Gloucestershire canal, and, after 
some years' experience, is found completely successful. Tar and 
white lead are put into the mortices, and the wedge driven down 
upon it, so that every crevice is filled, and the joints rendered 
water tight ; the planks also are fastened on with oak pins in- 
stead oi^ nails. 

Some discussion took place on the general opinion, that when 
dissimilar substances are in contact, as when a gate of one kind 
of wood is fastened with pins of another wood, some action 
tending to loosen the pins prematurely takes place betwixt 
them. 



" On Tubing the Boilers of Locomotive Engines.*' By George 

Buck, M. Inst. C. E. 

In this communication the author has attempted to determine 
the diameter of the tubes of the boiler of a locomotive engine, so 
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that the eilect m the generation of steam may be a masimum, 
TJie following are the conditions upon which the problem is 
solved : — That the evaporating effeci of the hot air, in paasing 
through t!ie tubes, is in proportion to the extent of surface in 
contact with the hot air, and as the time of contact conjointly. 
The following are the results of the investigjation ; — The distance 
between the centres of two adjacent tubes should be equal to four 
times the interval between their internal surfaces ; the diameter 
of each tube should be eijual to tliree times the same interval ; 
that the tubes should be as near each other as possible. 

In illustration, Mr, Buck has drawn two sets of tubes of the 
locomotive boiler as generally employed, and one as they would 
be arranged according to the results of this investigation. Od 
comparing the products of the aggregate periphery, and the aggre- 
gate area of the tubes, it appears that the boiler tubed according 
to the above theoretic proportion is from 23 to 26 jier cent, 
perior to the others. 



" Oe the State of the Suspension Bridge at Montrose, after the 
Hurricane of the llth of October, 1833; with Remarks on 
the Constnicliou of that and other Suspension Bridges, in 
reference to the Action of violent Gales." By C. W. Pasley, 
Col. R. Engineers, Hon. M. Inst. C. E. 

By the hurricane of the llth of October, 1838, one- third part 
of the roadway of the bridge at Montrose, with a very small ex- 
ception, was carried away. The suspension rods on the west 
side were either broken or very much bent, but tlie chains, four 
in number, and extending in two parallel lines of two tiers each, 
appeared perfect. The distance between the piers is about 410 
feet ; and the chains had been strengthened by additional bars, 
or plates, since the bridge was erected. The statements of Mr. 
Provis, and the author's own observations, led him to the opinion 
that the motions which a bridge experiences are not lateral, but 
longitudinal. The Hammersmith suspension bridge does not 
appear to be subject to those longitudinal motions even in a 
moat violent gale ; and Col. Pasley considers this is amply ac- 
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counted for by the longitudinal trussing which is there adopted. 
The idea that these longitudinal motions, and the injuries to the 
roadways of suspension bridges, are owing to the violent action of 
the wind from below, is confirmed by what Col. Pasley witnessed 
in November, 1836, at the Chatham dock-yard. One side of 
the roof of a shed for ship-building was raised up and down re- 
peatedly, till at last a large portion of it, about 40 by 50 feet, 
was floated up like a sheet of paper, and carried to a distance of 
50 yards. Such being the violence of the wind, we may readily 
conceive that the continual extension and compression to which 
the suspending rods must be subject by the rise and fall of the 
roadway, will, in time, break or bend them. This rise and fall 
of the roadway is prevented in the Hammersmith bridge by four 
lines of strong trussing along the whole length of the roadway, firmly 
connected to the bearers below ; no similar trussing exists in the 
Menai, the Montrose, or any other suspension bridges which Col. 
Pasley has seen, or in the Brighton pier. The damage done to 
the latter, in November, 1836, is attributed, by Lieut.-Col. 
Reid, who witnessed it, to the action of the wind on the under 
surface of the roadway, and not to the lightning. The rise and fdU 
of the platform of the Menai bridge is confidently stated to be three 
feet in ordinary gales, so that, unless some similar trussing be 
employed, it may reasonably be expected that this bridge will be 
seriously injured in some hurricane. The peculiar construction 
of the suspension rods in several pieces, with joints, is a source of 
security to this bridge which the others do not possess. The 
author conceives that no suspension bridge of 400 feet betwixt 
the piers can be considered secure without two, at least, inflexible 
lines of longitudinal trussing from pier to pier. 



Feb. 5, 1839. 
The President in the chair. 

At the preceding meeting, Mr. Cottam had mentioned an in- 
stance of iron enclosed in lead for 90 years being taken out with 
the fin and bloom unimpaired. 



414 Scientifc Notices. 

Dr. Faraday inquired whether this was in 'London, as Utt 
quantity of sulphuroua acid in our atmosphere, from'the coal we 
burn, occasioned corrosions whicli do not occur in other coun- 
tries. This was especially remarked by foreigners. Some yean 
ago considerable discussion took place on the more rapid decay 
of the stone in the front of Somerset-house, than of the same stone 
in other situations ; it had not occurred to him to refer it to the 
acid in the atmosphere. 

Mr. Sibley remarked, that Westmoreland slating;, which is ex- 
tremely durable in other places, will not last in London. 

Mr. Cooper had often observed the lai^e quantity of sal-am- 
moniac and muriate of ammonia always to be found in the at- 
mosphere of London. This arose from the soot, the rain washing 
it out, as might beat once ascertained by collecting some water, 
during a shower of rain, on a clean glass — muriat* of ammonia 
was always in excess, 

Mr. Lowe inqiiired whether any one had observed in the sponti 
conveying water from the tops of houses a pellicle as of a yolatile 
oil, or oxidable matter, on the first water (rota the tops of all 
houses, after a dry season. This peculiar pellicle is irradiscent, 
and disappears after a few hours. 



Mr. Williams laid before the Institution a aeries of specimens 
of turf, from the first state as taken from the bog, to the last 
when compressed, and after it was converted into a hard coke. 
He also described the new resin fuel, or artificial coal, and which 
was composed of resin and turf coke. 

This resin fuel has been used in the Transatlantic steam-vessel; 
and, besides its heating powers and the saving of weight, it en- 
ables the fireman to maintain the required pressure of steam with 
great regularity. 

The mode of using it was described to be to throw it in iVont 
of tlie furnace, after the charge of fresh coal. The result was, 
the keeping up the steam until the coals burned up, and a better 
combustion of the coal took place. As the result of several 
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itfials, it was I'ouod tlmt '2^ cwt. of this fuel was equal to 7 cwt. 

p of Lancashire coal. It was not used alone, but associated with 

■ the coal. The vessels to New York look out from 40 to CO tons 

[ sach of it. Thus 2icwt. of the resin fuel and 20 cwt. of coal, 

B equivalent to 27 cwt, of coal. In practice, the steam-vea- 

I'MQs now carry and use a large quantity of resin, but which could 

ouly be used ia coaneKion with small coal or cinders. This new 

fiiel was, therefore, more economical than resin. The price was 

358. to 403. per ton. 

Mr. Lowe remai'ked, that the statement of Mr. Williams re- 
specting; the peat fuel, led practically to inferences contrary to 
the results staled in Mr. Parkes's paper, and to Mr. Apsley Pel- 
latt, and to hia own experiments ; viz., that 91bs ofcoke would 
do as much in any department of the arts as IfZlbs. of coal. 

Results JO diametrically opposite, and from persons working 
on the large scale, and of known accuracy, were not to be dis- 
puted. It seemed that we had either yet to learn some unknown 
htws of combustion, or that the experimenter had not been aliva 
to the differences resulting when combustion was conducted 
under the widely different circumstances which each eiperi- 
menter might have in view. Mr. Parkes's test was the evapora- 
tion of B known weiglit of water by a known weight of fuel, coke 
or coal, employed. Mr. Pellatt's teat was the circumstances 
most beneficial to the temperature of a glass-house furnace. 
Now these results, wonderful to relate, were strictly in accord- 
ance with the results of the experiments of Marcus Bull, of Phi- 
ladelphia, whose test was the raising the temperature of a chest 
of known cubical contents (512 feet), by 10 degrees of Fahren- 
heit. AH these experimenters find that, so far from coal aud 
coke having the same value, it requires 4lb3. of the former to 
produce the same effect as 31bs. of the latter. Now, it does ap- 
pear that the results of Mr. Williams are conflicting with these. 
He finds that equal work is produced in the marine engine by 
substituting one ton of a mixture of peat and resin for four Ions 
of coal ; which coal, in its composition, weight for weight, must 



4 
4 




Scieniijic Notices. 

contain a far less quantity of hydrogen and oxygen than is known 
to exist in the generality of iieala. It appears that one ton of 
peat and of a hydro-carbon, far more inflammable than coal, 
supersedes all the carbon, hydrogen, oxygen, and a little ni- 
trogen, combined in four tons of coal, I would suggest, as a 
theory for investigation, whether it may not be found that the 
coal or other fuel, which contains chemically combined the least 
oxygen, will not in its combustion give off the most available 
heat, owing to the oxygen combining with the hydrogen pro- 
ducing less water, which, as aqueous vapour, will carry up the 
chimney a large portion of the heat, but in a latent state. 

Mr. Cooper remarked, that Marcus Bull's experiments were 
hardly applicable to the present inquiry, as he had construct^ a 
box by which to ascertain how much air was heated by a given 
fjuantity of fuel, looking more to tlie domestic economy of the 
fuel than to its uses in the arts. 

Dr. Faraday was of opinion, that a close comparison oughtnot 
to be instituted betwixt the application of heat to glass pots and 
to a boiler. In the former case, an immense quantity of heated 
air passed away as in the smelting furnace for iron, where a 
greater weight of air passed through the furnace than all the 
other materials, as coal, limestone, and ironstone ; in the latter 
case, there is an immense demand for latent heat. We know 
that a very small quantity of fuel is sufficient to heat and keep 
hot a larg'e mass of matter where there is no rapid absorption of 
latent heat. 

The experiments just referred to show little as to the absolute 
quantity of heat in different fuels, as there was so great a difler- 
ence in the quantity worked out in the two cases. To imagine 
that the coke of a chaldron of coals should produce as much 
heat as the chaldron of coals, could not be the case, or tiie heat 
of the coke oven would go for notiiing. But there is so great a 
difference in using coke and coal for heating glass pots and under 
a boiler, that tlie two cases cannot be compared. He should con- 
ceive that very great advantages might result tiom having a n 
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feel in the front of the fire ; the resin would, perhaps, not be ad* 
yantageous by itself, but^ore advantageous with an inferior than 
Trith a superior coal. 

Several instances were mentioned in which it had been at-* 
tempted to render the heat of coke ovens available for other pur* 
poses ; the results were very contradictory. Many patents had 
been taken out for this purpose, but they failed. In one case, a 
coke oven heated the boiler of a steam engine, but the steam 
generated was barely sufficient to move the engine when doing 
no work. It was found also, in some experiments, that a proper 
coal for coking being used, there was no available heat for the 
generation of steam ; an improper coal being used, there was 
iteam, but little coke. 



Mr. Lowe remarked, that the analysis of coal was very iroper* 
feet. One author tells us that cannel coal contains no oxygen ; 
but the gas-maker knows that this coal, though previously per- 
fectly dried by being brought to a boiling heat, yields three times 
as much water, called ammoniacal liquor, as any other coal. 
This results from the combination of the elementary oxygen and 
hydrogen producing water, which, aB vapour, is extremely greedy 
of heat. It was an important inquiry, whether the quantity 6f ' 
elementary oxygen in coal may not occasion the difference be- 
tween it and coke. 

Mr. Williams stated, that peat employed in connexion with coal 
makes a most improved coke. If one-fourth of Lancashire peat 
be added to three-fourths of coal, a coke which the iron-* 
masters pronounce to be the best for the manufacture of iron is 
produced, whereas coke from the coal simply cannot be used for 
this purpose^. 

Extracts from Smeaton's MS. Papers, communicated by John 

Farey, M. Inst. C. E. 
Mr. Smeaton, in a letter dated 25th November, 1778, remarks, 
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tha,t he bad seen, at Furiiess Fells, in Lancashire, a blast furnace 
for •melting iron with peat. This peaticon, made by Mr. Wil- 
IciDflan, possessed extremely small grain, and tbe metallic atoms 
being very closely combined, and was I'ound to answer well when 
mixed with other iron for making ^it mill rollers. 



Mr, Farey also comtounicated some extracts from the papers 
of Mr. Mushet respecting the manufacture of iron with peat ; 
the quality of the fuel, and the nature of the iron produced 
therefrom. 



%i&t oE}9atcnt([ 

Granted by tht French Oovernmntt from the 1*1 of January to fbt 31(1 

qfManh, 1 838. 

(Continnod from p. 379.) 

To Noel Jarry and Benjamin Philippe, of Paris, for an apparatus 
called ftamo£i7f, calculated to be used instead of hxed railroads. 

— David Uarillot de Malpierre, of Paris, for an apparatus for 
extracting and Imrning limestone. 

— William Robert Smart, of Sussex, for improvements in the 
engraving of cylinders used for printing papers and tissues, Gic. 

— Jean Claude Janin, of St. Foy lea Lyon, for a frame to weftTC 
and cut at the same time two pieces of plain velvet. 

— Charles Esbrard, Toussaiut Baltiste, Pierre Morati, and Pierre 
Giraud, of Paris, for a new manner of cleaning the bark of 
mulberry, of lime, or other barks fit for the DiaQufacturing of 
paper, or India paper. 

— John Isaac Hawkios, of London, for a n 
plicable to locomotive or otber purposes, 

— Mathieu Fran9ois Isoard, of Paris, for improvement! in 
acoustics. 

— Count Louis Jelski, for a commoa recipient for ret«iatiy{ 
gaseous fluids, , ,^., 



V power engine, ap- 
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To the Iron Company of Andinoourt, for a new means of pror 
curing caloric, so as to dispense with blast fomaoes, ^c 

^- Claude Arnoux, for a new system of locomotion on railroads. 

>— Claude Brice Huillier, of Month^rie, for a method of obtaifli^ 

. ing all the carbon contained in wood. 

--*> Frangois Charles Sinot, of Paris, for a new kind of a balance 
lever, called Sinot lever. 

— Auguste Boucherie, of Bordeaux, for a meana of penetrating 
wood with matters fit to preserve, scent, apd colour it, 

' «-- Francois Charles Busset and Frau9oi8 Bertrand Loeulliet^ for 
a new method of printing music. 

«<^ Jean Louis Theodore Gudin^ of Paris, for a new mode of im-. 
pression. 

-r- N6ron^ jun«, of Rouen, for certain improvements in the print.-^ 

ing of silk, cotton^ or linen fabrics. 
•— Michel Beaudelot> of Harancourt, for an apparatus for col* 

looting the gases which escape from the mouth of blast furnaces^^ 

and bringing them back into the said furnaces, 

— Pierre Auguste Delacroix and Jacques Hubert Detriment, of 
Paris^ for an improved mode of making bread. 

-^ Jules Marechal and Co., of Paris, for an improved method of 
placing filtering matters. 

— Philippe Mathieu, of Paris, for a new gas-meter with a rotary 
piston. 

— Miles Berry, civil engineer, of London^ represented by Mr. 
Perpigna, for additions to his fi)rmer patent for preparing a 
certain colouring matter applicable to dyeing, to the printing 
of fabrics and to writing. 

rrr Michael Emmanuel Valadon, of Paris, represented by Mr. 
Perpigna, for additions to his former patent, for improvements 
in the means of stopping bottles and other vessels.- 

PATBNTS POR TEW YEARS. 

To Raphael de Ayala, represented in Paris by Mr. Perpigna, ad- 
vocate, of the French and Foreign Office for Patents, rue 
Choiseul, for improvements in parasols and umbrellas. 
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To Pierre Louis Machu and Henry Black, of Lille, represented 

in Paris by Mr. Perpigna, for a new embroidery, called gram 

de riz, applicable to bobbin net. 
^ Joseph Samuda aod Joseph d'Aguilar Samuda, engineen, of 

London, represented in Paris by Mr. Perpigna, for improTe- 

ments in gas-meter. 

— Augusts Petibon, of Madrid, represented in Paris by Mr. 
Perpigna, for oil of kalbary, to die hair. 

— John Davies, of Manchester, represented in Paris by Mr. 
Perpigna, for improvements in printing calicoes and otbef 
fabrics. 

— James Henry Nelson, of Warwick, represented in Paris by" 
Mr. Perpigna, for an improved method of purifying isinglass. 

— Simon Suzanne heree BoubSc, represented in Paris by Mr. 
Perpigna, for an improved portable apparatus for teaching 



— Louis Vincent Raymond Baudoin, represented in Paris by Mr. 
Perpigna, for a machine to cut wood, and called planing «ia- 
cMne. 

— John Chanter, of London, represented in Paris by Mr. Per- 
pigna, for additions to his former patent for improvements in 
steam generators. 

— Auguste Martin Theodore Loth, represented in Paris by Mr, 
Perpigna, for additions to his former patent for improTements 
in umbrellas. 

— Pierre Orph^e Erard, of Paris, for a double-action harp. 

— Nicholas Mathieu Rienssec,orPariB, for improvements in chro- 



— Henry Menet, of Paris, for improvements in the fabrication of 
paper. 

— Baudoin, brothers, of Paris, for a new kind of gaiter. 

— Julien Dumont, of Paris, for a new metltod of clarifying sugar 
and syrup. 
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